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BJIMAHUE COCTOAHUA KAPBEPHBIX ABTOMOBUWJIBHBIX IOPOI' HA CKOPOCTb
ABU/KEHUSA KAPBEPHBIX CAMOCBAJIOB
(HA IPUMEPE KAYAPCKOI'O MECTOPOXJIEHUS)

Kawmanoe Cepeeit Bumanvesuu

mazucmpaum axyivmema 20pHo20 0end U Memanilypeuu
Pyounenckozo unoycmpuanohoeo ynusepcumema

20po0 Pyonuwiti, 111500, Pecnybonruka Kazaxcman

AHHOTAUMSl. AKTYyalbHOCTh HCCIEIOBaHMA OOYCJOBJI€HAa TeM, UTO 3(PQPEeKTUBHOCTD
TPAHCIIOPTHBIX IIPOIECCOB HAa TOPHOMOOBIBAIOLIMX HPEANPUITUIX BO MHOTOM ONpEIeseTcs
COCTOSIHUEM KapbhepHBIX aBTOMOOWJIBHBIX JIOPOT, MO KOTOPHIM OCYILECTBISETCS ABM)KEHHE TSDKEION
TEXHOJIOTMYECKON TEXHUKHU. YXYJIIEHHE KadecTBa JOPOXKHOTO MOKPBITUS NMPUBOAUT K CHHUXKEHUIO
CKOPOCTH JABM)KEHHS KapbEepHBIX CaMOCBAJIOB, YBEJIMYEHUIO BPEMEHU TPAHCIIOPTUPOBKU T'OPHOMU
Macchl U POCTy MOTPEOHOCTH MPEANPUATUS B JOMOJHUTEIHLHOM TPAaHCHOPTHOM oOopynoBaHuu. B
YCIOBHUAX YBEIMYEHHUS OOBEMOB J0OBIUM TOJE3HBIX HCKOMAEMBIX W MOBBIIMIEHHS TpeOOBaHUU K
MIPOU3BOJUTEIIBHOCTH  TOPHOTPAHCHOPTHBIX ~ KOMILJIEKCOB ~ OCOOYI0 3HAYMMOCTh IpUOOpeTaeT
ONTHMHU3ALIMS 1APAMETPOB KapbEPHBIX JIOPOT.

[lenbto vccnenoBaHus SBISETCS aHAIU3 BIMSIHUSI COCTOSIHUS JOPOXKHOTO MOKPBITUSI KapbePHBIX
JIOPOT' Ha CKOPOCTh JABMXKEHHSI KapbepHBIX CaMOCBaJIOB U 3()()EKTUBHOCTH TPAHCHOPTHOTO Mpoliecca
Ha mnpumepe Kagapckoro wmectopoxaenus. B pabore paccMaTpuBarOTCsi OCHOBHBIE —THIIBI
TEXHOJIOIMUYECKHUX JIOPOT, UCTOJIb3yEMBIX B KAPbEPAX, @ TAKKE COBPEMEHHBIE NTOAXO0/IbI K ITOBBIILIEHUIO
MIPOYHOCTH U JIOJITOBEYHOCTH JIOPOKHBIX MMOKPBITUH, BKIIIOYasi IPUMEHEHHE HAHOMOIU(DUIIMPOBAHHBIX
MaTepHalIoB.

Hayunas HOBHM3Ha wuccleOBaHUS 3aK/IIOYaeTcs B IPOBEJCHUU CPABHUTEIBHOIO aHalu3a
(aKTHUECKUX CKOpPOCTEH MABIKEHHSI KapbepHBIX CAMOCBAJIOB Ha PA3IUYHBIX THUIAX JOPOXKHOTO
MOKpBITUSL B ycnoBusix Kauapckoro mecropoxkieHus, a Takke B 0OOOCHOBaHMM HEOOXOJIUMOCTH
COBEPILIEHCTBOBAHUS ~KOHCTPYKIIMM JIOPOXKHOTO TMOJOTHA JUIs MOBBILEHUS 3((HEKTUBHOCTH
TPAHCIIOPTHOM CUCTEMBI Kapbepa.

[losyueHHble pe3ynbTaThl MO3BOJSIOT YCTAHOBUTH 3aBUCHMOCTbh MEKIY Kaue€CTBOM JIOPOKHOIO
MOKPBITUS M CKOPOCTHIO JBMKEHMSI TEXHOJOTMYECKOI0 TpPaHCIOpTa M 0OOCHOBAaTh HaIpaBIICHUS
COBEpPUICHCTBOBAHUS KapbEepHBIX JOpOr, HAIPABICHHbIE Ha IOBBILIEHHE MPOM3BOAUTEIBLHOCTU
TOPHOTPAHCIIOPTHOTO KOMIUIEKCA U CHU)KEHHE HKCIUTYaTal[MOHHBIX 3aTpar.

KaoueBble ci10Ba: KapbepHblE aBTOMOOMIIBHBIE JOPOTH, KapbepHbIE CaMOCBAJbl, CKOPOCTh
NBUKEHHSI, JIOPOKHOE MOKpPBITHE, HAaHOMOJIU(ULMPOBAHHBIE MaTepUalbl, TPAHCIOPTHAs CHUCTEMa
Kapbepa, Kauapckoe MecTopoKIeHHE.

AnaaTna. 3epTTey/IiH ©3€KTUIIr Tay-KeH OHJIIPY KOCIMOPBIHIAPBIHIAAFEI KOJIK MPOIECTePiHIH
THIMIUIITT KoOiHEeCe ayblp TEXHOJOTHUSIIBIK TEXHUKAHBIH KO3FaJIBICHI JKY3€re achIpPbLIaThIH KaphepiliK
ABTOMOOWJIb KOJJIAPBIHBIH Kail-KyWiHe Toyenni OonybIMeH ailkbiHAanaael. JKonm TeceMiHiH
CarachlHBIH TOMEHJICYl Kapbepilik aBTOCAMOCBAAAPABIH KO3FaJbIC KBUITAMIBIFBIHBIH a3ai0blHA, Ty
KBIHBICHIH TAChIMAJAy YaKbITHIHBIH YJIFAIObIHA JKOHE KOCIMOPBIHHBIH KOCHIMINIA KOJIK TEXHUKAChIHA
JIeTeH KOKETTUIITIHIH apTyblHa anbin kKenexi. [lalnansr kaz0amapapl oHAIpy KeJeMiHIH ecyl JKoHe Tay-
KEeH KOJIK KeIIEHJIEPiHIH OHIMAUIIriHEe KOWBUIATHIH TaJlalTap/AblH KYLICI0l KarJalblHIa Kapbepiik
YKOJIIAPABIH TTapaMeTpIIepiH OHTAMIAHIBIPY MACEJIECi €PEKIle MaHbI3Fa U€ OOJIBIT OTHIP.

3epTreynin MakcaTsl — Kamap KeH OpHBI MBICAJIBIHAA KapbepiIiK *KOoJ KaObIHBIHBIH Kali-KYHiHIH
KapbepiIiKk aBTOCAMOCBAIAPABIH KO3FAJIBIC KBbUIAAMIBIFEIHA JKOHE KOJIK MPOIECIHIH THIMILTITIHE
ocepiH Tangay. Makanaia Kapbep JKarJailblHIa KOJAAHBUIATHIH TEXHOJIOTHSIIBIK KOJIAAPIBIH HETI3T1
TYpJIepi, COHIAi-aK >XOJ >KaOBIHBIHBIH OEpIKTIri MEH Y3aK MEp3iMIUIriH apTTHIPyIbIH 3aMaHayd
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TOCUIZepi, OHBIH IimiHAEe HAHOMOAM(HKANMAIAHFAH MaTepHalAapAbl TaigajaHy Mocenemepi
KapacThIPbUIFaH.

3epTTeyiH FbUIBIMU KaHaJIblFbl Kamap KeH OpHbl KarFgailblHa OpTYpil KOJ >KaObIHbBI
TYpPJIEpIHJETT KapbepiliK aBTOCAMOCBAAAPAbIH HAKThl KO3FaJbIC KbUIJaMJIBIKTapblHA CAJIBICTHIPMAIIbI
Tanay >KYpri3ulylMeH >KOHE Kapbep/iH KeJlK >KYHeCiHIH THIMIUIIIH apTThIpy MaKcaTbIHAA >KOJI
TOCEMi KYPBUIBIMBIH JKETUIAIPY KOKETTUIIIH HET13/1€yIMEH CUIIaTTala/bl.

3epTTey HOTWXKENEepi JKON JKAOBIHBI camachl MEH TEXHOJOTHSIBIK KOJIK KO3FaIbICHIHBIH
KBUIAM/IBIFbI APACBIHIAFBI TOYCJAUTIKTI aHBIKTayFa, COHJai-aK Tay-KeH KOJiK KeIeHIHIH OHIMILTITiH
apTTBIpyFa JKOHE TalJanaHy IOBIFBIHAAPBIH  a3aiiTyFa OaFbITTalFaH KapbepiiiKk KOJIapbl
KETUIAIPY/IiH HEeri3ri OarbITTapblH YChIHYFa MYMKIHJIK Oepei.

Tyiinai ce3mep: Kapbepiik aBTOMOOWIb >KOJJIApbl, Kapbepiik aBTOCAMOCBAJIAp, KO3FaJbIC
KBULIAMJIBIFBI, KOJ KaObIHbI, HAHOMOAM(UKALMSATIAHFAH MaTepuajiap, KapbepliH KeJliK yiieci,
Kamap ke opHsl.

Abstract. The relevance of the study is determined by the fact that the efficiency of transport
processes at mining enterprises largely depends on the condition of quarry haul roads used by heavy
technological vehicles. Deterioration in the quality of road surfaces leads to a decrease in the
movement speed of mining dump trucks, an increase in the time required for transporting rock mass,
and a growing demand for additional transport equipment. In the context of increasing mineral
extraction volumes and rising requirements for the productivity of mining transport systems, the
optimization of quarry road parameters becomes particularly important.

The purpose of the study is to analyze the influence of quarry road surface conditions on the
movement speed of mining dump trucks and the efficiency of the transport process using the Kachar
deposit as a case study. The article examines the main types of technological roads used in open-pit
mining and considers modern approaches to improving the strength and durability of road surfaces,
including the use of nanomodified materials.

The scientific novelty of the research lies in conducting a comparative analysis of the actual
movement speeds of mining dump trucks on different types of road surfaces under the conditions of
the Kachar deposit, as well as in substantiating the need to improve the structure of road pavement in
order to enhance the efficiency of the quarry transport system.

The results of the study make it possible to identify the relationship between road surface quality
and the movement speed of technological transport and to justify directions for improving quarry road
construction aimed at increasing the productivity of the mining transport complex and reducing
operating costs.

Keywords: quarry haul roads, mining dump trucks, movement speed, road surface,
nanomodified materials, mining transport system, Kachar deposit.

BBenenue

KaprepHbie aBTOMOOMIIbHBIE TOPOTH SIBISIOTCS OAHUM U3 KIIOUYEBBIX AJIEMEHTOB TPAHCIOPTHOM
UHGPACTPYKTYPBI TOPHOIOOBIBAIOIINX MPEANPUATHI, 00ECTIEUNBAIONIUX ITEPEMEICHNE TOPHONH MaCChI
oT 3a00€B K IIyHKTaM NepepadoTKH, CKIaAUpOBaHus WK oTBasa. OT COCTOSHUS JOPOKHOTO MOKPBITUS
BO MHOTOM 3aBUCAT CKOPOCTb JIBJKEHHSI KapbepHBIX CAMOCBAJIOB, MPOJIOJKUTEIBHOCTh
TPAHCIOPTHOTO MHKIAa U oO0mas 3(pQPekTHBHOCTh PabOTHI TOPHOTPAHCIOPTHOTO KoMiuiekca [1].
Huskoe kadecTBO MOPOKHOTO TMOJOTHA MNPUBOJUT K CHUXKEHUIO CKOPOCTU JIBHJKCHHSI TEXHHKH,
YBEJIMUEHUIO BPEMEHU TIEPEeBO3KM U, KakK CIIEJCTBUE, K HEOOXOJUMOCTH pACUIMPEHHUs mapkKa
TPAHCIIOPTHBIX CPEJICTB AJIs 00eCTeUeHUs 3aIaHHOTO 00bEMa TIEPEBO30K.

B ycrnoBusix kapbepa aBTOMOOWJIBHBIE JOPOTH HCHBITHIBAIOT 3HAYUTENbHBIE HArpysKH,
CBSI3aHHBIE C JBIDKEHHUEM TSDKEIOW TeXHUKU. KpyHmHOTOHHa)KHBIE CaMOCBaJIbl OKa3bIBAIOT
MOBBIIIEHHOE JaBJIEHUE HA JOPOKHOE MOKPHITHE, YTO CO BPEMEHEM NPUBOIUT K 0Opa30BaHUIO
KOJICHHOCTH, HEPOBHOCTEM M PpA3PYyLICHUIO BEPXHETO CilOs. JlOMOMHUTENBHOE HETraTUBHOE
BO3JICHCTBUE OKAa3bIBAIOT KJIMMATHYCCKUE (aKTOPBI, BKIIOYASs OCAJKH, IEpermajbl TEeMIeparyp H
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MIPOLIECCH] pa3MbIBaHUS TIOPOXKHOI'O MOJIOTHA. B pe3ynbraTe yXyamaercs ClelieHue Kol€c TEXHUKU C
MIOBEPXHOCTBIO JOPOTY ¥ CHUIKAETCS CPEHSAS CKOPOCTh JBUKEHHS CAMOCBAJIOB.

B mnpakThke OTKPBITBIX TOPHBIX pabOT MPHUMEHSIOTCS pa3jInyHbIe THIBI KapbepPHBIX
aBTOMOOWJIBHBIX JOpPOT, OTJIMYAIOIIMecss KOHCTPYKLMEH M KauyecTBOM MOKphITHA. B ycimoBusax
Kauapckoro kapsepa UCTIOIB3YIOTCSI TPU OCHOBHBIX THIIA TEXHOJIOTUYECKHUX JOPOT [2].

[lepBblil THI — TPYHTOBBIE JOPOTH, POPMHUPYEMBIE U3 YILIOTHEHHOTO MPUPOJHOro rpyHTa. OHM
XapaKTepU3yIOTCS  CPAaBHUTEJIBHO HM3KOM CTOMMOCTBIO CTPOMTENBCTBA, OJHAKO 00JaaaroT
OrPaHUYEHHON MPOYHOCTHIO M MOJBEPKEHBI OBICTPOMY pa3pyIIEHHIO MOJ BO3ICHCTBUEM TSHKEION
TEXHUKHU U aTMOC(epHbIX ocaakoB. Ha Takux goporax yacto o0pa3yroTcsi HEPOBHOCTU U KOJIEHHOCTb,
YTO IPUBOJUT K CHUIKEHUIO CKOPOCTH JIBUKEHUS KAPbEPHBIX CAMOCBAJIOB.

Btopoit Tnm — meO&HOYHBIE JOpPOTH, UMEKIIHEe Oojiee MPOYHYI KOHCTPYKIHIO U
obecnieunBaromue Oojee ycroWuuBble ycinoBus aBwkeHus. llleGéHouHOE mOKphITHE 00JanaeT
JAYYIIMMU JPEHAXHBIMU CBOMCTBAMM M 0OJiee BBHICOKOW YCTOMYMBOCTBIO K Harpy3kam, OJIHAKO Mpu
JUTUTENILHON SKCIUTyaTallu TaKKe BO3MOXKHO O0pa3oBaHHE HEPOBHOCTEH M pa3pyLICHHE OTAEIbHBIX
Yy4acCTKOB JOPOXKHOTO IOJIOTHA.

Tperuil Tun — DOPOTM C YCHUJIEHHBIM IIOKPBITUEM, MMEIOIIUE MHOTOCIONHYIO KOHCTPYKLHUIO.
Takue noporn QOpMHUPYIOTCS W3 HECKOJIBKHX CIOEB OCHOBAaHUS M TOKPBITHS, BKJIIOYAOIIMX
11e0EHOYHbIE M YKpeIuIdole Marepuaibsl. JJanHbli THI opor obecreunBaeT Hanboee yCToOHYMBbIE
yCIIOBUSL JIBUKEHHSI KaphbepHON TEXHMKH U IO3BOJISIET MOJJEPKUBAaTh 0OOJiee BBICOKYIO CKOPOCTh
JBUKEHMSI aBTOCAaMOCBAJIOB.

CocTosiHHE JOPOXKHOTO TMOKPBITHS OKa3blBA€T HEMOCPEICTBEHHOE BIUSHUE HAa CKOPOCTh
JIBUKEHMSI KapbepHBIX camocBajoB. [Ipm yXyauIeHMH COCTOSHUS JOPOTM  YBEIUYMBAETCS
COTIPOTHBIIEHUE JIBUKEHUIO TEXHUKH, BO3pacTaeT BUOpPALMOHHASI HAarpy3Ka Ha MAlllUMHbl U CHI)KAETCS
Oe3omacHOCTh IBWKeHHA [3]. B pe3ynpTare BoAUTENN BBIHYXKIECHBI CHHXKATh CKOPOCTbD, YTO TIPHBOIUT
K YBEJIMUYEHUIO MPOAOKUTEIBHOCTH TPAHCHOPTHOrO Iukia. [Ipu XopomieMm COCTOSHUU JT0POKHOIO
MOKPBITHSL CAMOCBAJIBI MOTYT JIBUTaThCsl C 00Jiee BHICOKOW M CTaOMIBHOM CKOPOCTHIO, YTO MOBBIIIAET
3(PEeKTUBHOCTH TPAHCIIOPTHOTO TIpoOIIecca.

CKOopoCTh [IBJKEHUSI KapbEpHBIX CaMOCBAJIOB HANPAMYIO BIMSET HAa NPOU3BOAMTEIBHOCTH
TPAaHCIIOPTHOM CHUCTEMBI Kapbepa. lIpu yBenmmueHuMM cpenHel CKOPOCTH IBUKEHUS COKpAIaeTCs
BpEMS TPAHCIIOPTUPOBKHU FT'OPHOM MAaCChl U YMEHBIAETCS POAOKUTENBHOCTD OJJHOTO TPAHCIIOPTHOIO
LIMKJIA, YTO, B CBOIO OYEPE]Ib, TTO3BOJISIET BBIMOIHATH TOT ke 00bEM MEPEBO30K MEHBILIUM KOJIMYECTBOM
TeXHUKU. Tak, yIydllleHHe COCTOSIHUA JOPOXKHOTO TOKPBITHS CIOCOOCTBYET COKpAlllEHUIO
HE00X0IMMOr0 MapKa KapbepPHBIX CAMOCBAJIOB U CHHYKEHUIO SKCIUTyaTallUOHHBIX 3aTPaT MPEIIPHUSITHS.
B 3710i cBs13u 0cO0YI0 aKTyalbHOCTh IPUOOPETAET BHEAPEHUE COBPEMEHHBIX TEXHOJIOTHHA JIOPOKHOTO
CTPOUTENHCTBA, HAPABJICHHBIX HA MOBBILIICHHE TPOYHOCTHU U JIOJITOBEYHOCTH KapbePHBIX JIOPOT.

OnHUM M3 MEPCIEeKTUBHBIX HANPABJICHUHN SIBIISETCS MCIOJIb30BAHWE HAHOMOAU(DUIIMPOBAHHBIX
MaTepuajoB TMpPU YCTPOWCTBE MOKPHITUH, TMO3BOJSAIOUIMX YIYUIIUTh CTPYKTYpPY JIOPOKHBIX
MaTEpHUAIIOB, TOBBICUThH UX MJIOTHOCTb, IPOYHOCTh U YCTOMUMBOCTh K MEXaHUYECKUM HArpy3Kam.

O0beKT M MeTOANKA

[IpoBenéHuble HAOMIONEHMS Ha YYacTKaxX KapbepPHBIX aBTOMOOWIBHBIX popor Kawapckoro
Kapbepa MOoKa3ajliH, 4TO CKOpoCTh ABMKeHHUs aBTocamocBanioB Hitachi EH3500 u Hitachi EH4000AC
HaMpsIMyI0 3aBUCUT OT COCTOSIHUS TOPOXKHOTO MOKPBITHSA M KOHCTPYKTHBHBIX XapaKTEPUCTHK JOPOTH.

B xome uccnenoBaHus ObUIM NPOAHAIM3UPOBAHBI YYACTKH JOPOT MPOTHKEHHOCTHIO | KM,
pasnuyaromumecs THIOM JOPOKHOW KOHCTPYKIMHM M YCIOBHSAMH OKCIuTyatanuu. @ukcanms
napaMeTpoB JIBUKECHUS OCYIIECTBISIIACH C UCIIOIb30BAaHUEM OOPTOBBIX CUCTEM MOHUTOPHUHIA TEXHUKU
U CITyTHUKOBBIX HaBHTanMOHHBIX cucteM GPS, uro mo3Bommio ompeaenuts GakTHIECKyI0 CKOPOCTh
JIBIDKEHUS] CAMOCBAJIOB U BPEMS IIPOXO’KIACHUSI KOHTPOJIBHBIX YYaCTKOB.

PesynbTaThl HCCIEA0BAHUA
[TosnyueHnHble pe3ynbTaThl MOKa3ald, YTO HAa y4acTKaX IPYHTOBBIX JIOPOT, XapaKTepU3yIOLINXCS
HaJIMYMEM KOJIEHHOCTH TiyOMHOH 8-12 cM, HEPOBHOCTEH IOPOKHOTO MOKPBHITUS U HEAOCTATOUYHOU
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Hecyllel CIOCOOHOCTBI0 OCHOBAHUS, CPENIHSAS CKOPOCTh IBUKEHHS KaPbEPHBIX CAMOCBAJIOB COCTABUIIA
18-20 xm/u. Ilpum Takux YyCIOBHSX BpeMs NPOXOXKAECHUS KOHTPOJIBHOTO ydyacTKa JUIMHOW 1 KM
nocturano  3,1-3,3  wmumHyTHl. Hanwmume nmedopmanmii  JOPOKHOTO  TOJOTHA — YBEIMYHBACT
COIIPOTHBIICHUE IBM)KEHUIO TEXHUKU M MPUBOAMUT K CHHXKEHHIO CKOPOCTH JBM)KEHUS, YTO HETaTHBHO
oTpaxkaercs Ha 3QPEKTUBHOCTH TPAHCIIOPTHOT'O IpoIiecca.

Ha yuacTtkax meOEHOUYHBIX J0OpPOr, UMEIOIIUX Oosiee YCTOMUMBYIO KOHCTPYKILHIO JTIOPOKHOTO
OCHOBaHUS U MEHBIIYIO CTENEHb AepopMaliy MOKPHITUS (KOJEHHOCTh 4—6 CM), yCIIOBUS JBHKEHUS
TEXHUKU OKAa3bIBAIOTCS Oojiee OnaronmpuaTHbIMU. B 3THX yCIOBUSAX CpeaHssl CKOPOCTb JBMXKEHUS
KapbepHbIX aBTOCAMOCBAJIOB yBEJINYUBAETCS 70 4-26 KM/4, @ BpeMsl IPOXOXKJIEHUS ydyacTKa JUIMHOM 1
KM cokpamaercs 10 2,3-2,5 MuHyThl. bosiee poBHas MOBEpXHOCTh JOPOTH OOECIEUMBAET CHUKECHUE
COTIPOTHUBIICHUS JIBIKEHUIO U O0Jiee CTaOMIbHBIN peXuM paboThl KAphEPHON TEXHUKH.

Haubosiee Bbicokue nmokas3aTeian CKOPOCTH JABHKEHHS ObLIN 3a(MKCUPOBAHbI HA YYacTKax JOPOT
C YCHJICHHBIM MHOTOCJIOMHBIM TIOKPBITHEM, TI€ OTKJIOHEHUS TIOBEPXHOCTH IOPOTH HE MPEBBIIIATH 2—3
CM, @ KOHCTPYKIHS JIOPOXKHOTO MOJOTHA 00JalaeT BBICOKOHM Hecymlei crnocoOHocThio. Ha maHHBIX
y4acTKax CpPeAHsisl CKOPOCTh JIBHKEHUSI KapbepHBIX aBTOCaMOCBaJIOB jaocTuraia 31-33 km/4, a Bpems
IIPOXOKACHHSI KOHTPOJIBHOTO y4acTKa MPOTKEHHOCTBIO 1 KM cocTasisuio 1,7-1,9 MUHYTHI.

CpaBHUTENBbHBIN aHAJIN3 TOJTYUYEHHBIX JAHHBIX MOKa3al, YTO YJIYYIIEHUE COCTOSHUS TOPOKHOTO
MOKPBITUSL TO3BOJIAET YBEIMYUTh CKOPOCTh JIBUKEHUS KapbepHBIX aBTOCAaMOCBaloB Ha 11-13 km/d,
4yTO cocrtaBisieT okono 60-70 % mo cpaBHEHUIO C TpYHTOBbIMU goporamu. [lpu cpeaneit miune
TPAHCIIOPTHOTO MaplIpyTa B Kapbepe OKOJIO 3 KM COKpallleHUE BPEMEHM IBIKEHMsI OJHOIO peiica
MOXKET JOCTUTaTh 4—5 MUHYT.

JUiss  HarJsgHOrO TMpeJCTaBlIEHUs TMOJYYEHHBIX pe3ylbTaToB B Tabnuue 1 mnpuBeneHsb
MOKa3aTea CKOPOCTH JBMIKEHHUS KapbepHBIX aBTOCAMOCBAJIOB M BpPEMEHU IPOXOXKIACHUS
KOHTPOJIBHOTI'O y4acTKa Ha Pa3JIMYHbIX TUIIAX JOPOKHOTO MOKPBITHSL.

Tabmuna 1 — [Moka3aTenu CKOpOCTH JBUKCHHUS KapbEPHBIX CAMOCBAJIOB HAa PA3JIMYHBIX THUIAX
JI0por

Bpems
Tun goporn l“.]u1y6m{a Cpennss ckopoctb | nmpoxoxaeHusi 1 km,
KOJIeifHOCTH, CM JBHKEHHUsI, KM/4 MHH
I'pyHTOBas gopora 8-12 18-20 3,1-33
[Ile6€HouHas nopora | 46 24-26 2,3-2,5
Yemnerioe 23 3133 17-19
HOKPBITHE

[IpoBeneHHble pe3ynbTaThl HCCIEIOBAaHUS TMOATBEPXKIAAIOT, YTO COCTOSHUE KapbepHBIX
aBTOMOOWJIBHBIX ~ JIOPOT  OKa3blBa€T  CYLIECTBEHHOE  BIMSHHE HAa  CKOPOCTb  JBM)KEHUS
TEXHOJIOTHYECKOTO TpaHcropTa M 3PPEeKTHBHOCT pabOTH TOPHOTPAHCTIOPTHON cucTeMbl Kadapckoro
Kapbepa. YXy/IIeHHEe KauecTBa JOPOKHOTO MOKPBITHS MPUBOJIUT K CHUXKEHUIO CKOPOCTU JIBMXKEHUS
CaMOCBAJIOB, YBEJIIMYEHHUIO MPOJOJKUTEIbHOCTH TPAHCIIOPTHOIO LMKJIA M POCTY IKCIUTyaTallMOHHBIX
3arpar.

C yu€ToM TMONydeHHBIX pE3YJIbTATOB IEIECOOOPA3HBIM SIBIISIETCS COBEPIICHCTBOBAHHE
KOHCTPYKIIMU KapbepHBIX JOpOr U (OPMUPOBAHHE HOBOI'O JOPOXKHOTO MOJOTHA ¢ 0ojiee BBICOKOM
MIPOYHOCTHIO U YCTOMYMBOCTBIO K Harpy3KaM OT KPYITHOTOHHa)KHON TEXHUKU.

Co3gaHue HOBOTO JIOPOXKHOTO TOKPBITHS, B TOM YHCIE C IPUMEHEHHEM COBPEMEHHBIX
TEXHOJIOTMM YKpEIUIEHHUsS U HAaHOMOAM(DHUIMPOBAHHBIX MATEPHAJIOB, MO3BOJSET MOBBICUTH POBHOCTH
MIOBEPXHOCTHU JIOPOTH, YBEIMUYUTh CKOPOCTb JBHKEHHS KapbepHbIX aBTOcaMmocBasioB 10 30-35 km/d,
COKpPaTUTh MPOJOJIKUTENBHOCTh TPAHCHOPTHOIO IMKJIAa M ONTHUMU3HPOBATh HCIOJb30BAaHUE
TpaHCHOPTHOTO napka Ha KauapckoM kapbepe.
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O¢ddexkr mnpuMeHeHUS HAHOMOIU(PHUIMPOBAHHBIX MAaTEPHAJIOB OOYCIIOBJICH YIIyYIICHUEM
CTPYKTYpbl U (U3UKO-MEXAaHUYECKHX CBOMCTB JOPOXHOIO CIIOS: MOBBIIMIAETCS €ro IUIOTHOCTS,
MPOYHOCTh ¥ YCTOWYHMBOCTD K JMHAMHUYECKUM HArpy3KaM OT KPYITHOTOHHAXHON TEXHUKH.

B pesynbraTe CHIKaeTcs HWHTEHCHUBHOCTh O0Opa3oBaHUS KoJeWHOCTH M jAedopMaruid,
oOecnieunBaercs Oosiee CTaOMIIBHOE COCTOSIHUE TIOKPBITHSI TPU BO3JEHCTBUU KIMMATHUYECKHX
(akTOpOB M HArpy3oK. ITO, B CBOIO O4Yepe/ib, IPUBOJUT K YMEHBIIEHHIO CONPOTUBIICHUS JIBUKEHHUIO,
MOBBIIICHUIO CPETHEH CKOPOCTH TPAHCIOPTHBIX CPEICTB M CHIDKEHUIO BUOPAIMOHHBIX HATrPYy30K Ha
TEXHUKY. JIOTOJHUTENBHO YBEIWYMBAETCS MEXPEMOHTHBI NEepHOJ AKCIUTyaTalldid J0por, 4YTO
MIO3BOJISIET COKPATUTH 3aTPaThl HA UX COAEpPKAHUE U PEMOHT.

Takum 00pa3zom, NpUMEHEHHE HAHOMOAM(PULIMPOBAHHBIX MOKPHITHHA BHICTYHAaeT 3((EeKTUBHBIM
HaIpPaBJICHUEM TOBBIIICHHS SKCIUTYyaTaIIHOHHBIX XapaKTEPUCTHK KaphbepPHBIX aBTOMOOMIBHBIX TIOPOT U
o01eit 3 PpeKTUBHOCTH TOPHOTPAHCIIOPTHOT'O KOMILJIEKCA.
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METAJLTYPI'AA KOCINOPHBIHAAYbI JEBUTOPJIBIK KOHE KPETUTOPJIBIK
BEPEHIEKTI BACKAPY ) KYUECIH XKXETIJIAIPY

Axcudacan Apna Hypcrankwizol

JLH.I'ymunee amvinoazol EYY 2-xypc macucmpanmei,

Acmana, Kazakcman

Fouivimu srcemekwii: 3.8.x., npogeccop Ypazoaeea 3unekynv Opvinoacaposna

AHHOTauus. Makanaja MEeTaJUTyprusi cajJachblHIAFbl €Cell albIpbICYIapabl €CEeNTIK-Tal aMalIbIK
KamMTaMachl3 €TYJIH ©3€KTI Macesenepi 3eprrenemi. JKyMbICTBIH MaKcaThl — OepeniekTi OacKapyabiH
KOJIJAHBICTAaFbl  JKYHeNnepiHJeri KEMINUTKTepAl aHBIKTay JKOHE KOCIMOPBIHHBIH — KapXKbUIBIK
TYPAKTBUIBIFBIH HBIFAUTy YIIIH OJIaplbl KETUIAIpY OOMBIHIIA MPAKTUKAJIBIK YCBIHBICTAp 931piey.
ABTOp (hakTopuHT KypangapsiH eHrizyai, ERP xyiienepi apKpuibl MOHUTOPUHITI aBTOMATTaH IBIPYIbI
oHe 1K1 0aKbuIay KOMUCCHSUIAPBhIH KYPYIbl YChIHAABI. [IpakTUKAIBIK MaHBI3AbUIBIFBI METAJLUTY PTUs
CEKTOPBIH/A aiHAIBIM KalUTAJIbIH OHTAWJIAHIBIPY YUIIH YCHIHBUIFAH alTOPUTMAEPAlI KOJAaHy
MYMKIHIITIMEH HET13/ee1Ii.

Tyiin ce3mep: MeTauTyprusi cajachl, JIEOUTOPIBIK OEpeliek, KpeTUuTOPJBIK Oepelexk,
Kap>KbUIBIK TYPaKTHUIBIK, (hakTopunr, MADC.

Kipicme. Ka3zipri 9SKOHOMHMKAJIBIK JKaFjaiia Ke3 KeNIreH ©HEPKACINTIK  KOCIMOPBIH
KOHTPareHTTepMEH TYPaKThl €cel aWbIpbIiCy KaTbhlHACTapblHA Tyceldi, OyJl ©3 Ke3eriHiae e3apa
MIHJETTeMENEPIiH TYbIHIAyblHA OKeleqi. JIeOUTOpIBIK JKoHE KpPETUTOPIIBIK OepeliekTep TeyeM
KaOUTeTTUIITIHE JKOHE KOMIIAHUSHBIH WHBECTULMSIIBIK TapThIMIBUIBIFBIHA TIKEJICH ocep eTeTiH
aKTUBTEP MEH MMACCHUBTEP/IH HETI3ri KOMIOHEHTTEpl OoybIn Taldbuiagnl. JleOuTopiblk Oepeliek akiia
arbIHAAPBIH KaJBIITACTBIPY K631 PETIHAE OPEKEeT eTce, KPEAUTOPIBIK Oepeliek OTIMIUIKTI cakray
YIIIiH KaTaH OakpLIay bl Tajam eTei.

TakpIpbINTBIH ~©3EKTUIIN METAJUTyprus CalachblHbIH EpeKIIeTiKTepiMeH, aTan aWTKaHJa
KaluTalabl KOl KaKeT eTETIHAINIMEH »9HE MOHOIOJIUCT pecypc KeTKi3ylIiiepre (SHeprus x oHe
CYMEH JKa0JAbIKTay) ToyelauliriMeH adKblHAananbl. bepemiekTi THIMCI3 0ackapy KapKbUIBIK
TYPaKCBI3JIBIKKA JKOHE OaHKPOTTBHIKTBIH <OKACBIPBIH» KE3€HHEH «alKbpIH» Ke3eHre JeHiHri
caThUIaphIHAH OTYyIHE OKelyl MyMKiH. EcenTik-TanmaMamnblK mporeaypaiapabl YaKThUIbl KETULIIPY
OyJ1 Toyekenep/i OapbIHIla a3aiiTyra MYMKIHIIK 6epei.

MeTtannyprusi KOCIHOPHBIHAAFBI AeOMTOPJIBIK KOHE KPeIUTOPJbIK OepemiekTi 0ackapy
JKy#eciH skeTiigipy. Mertamnyprusi KoCIMOpHBIHAA JEOUTOPIBIK KOHE KPEAUTOPIIBIK OepereKTi
€cernKe aayapl THIMAI YHBIMJACTHIPY 3aHHaAMalblK, HOPMATHBTIK, OHICTEMENIK >KOHE >KEPriliKTi
JeHreinepal KaMTUTBIH HAaKThl TOPT JEHreiluli HOPMATUBTIK peTTey JKyHeciHe Heri3aeneni.
KazakcranaplK KocIMOpbIHAAPABIH TXKIpUOECIHIE ecen abIpbICy OlepalysulapblH KepceTy YILIIH
HETri3ri perucrpiep perinae nedoutopnsik Oepemiek OoiibiHima 1200 kimi GexiMiHIH mIOTTaphl (aram
anTkanna, 1210 «Carbin amymbuiap MEH TallChIPIC OepyHIIEpAiH KbICKa Mep3iMIi JeOUTOPIIBIK
Oepereri» MIOTHI) KOHE KpeauTopusblK Oepemiek OoibiHma 3300 ximi OemiMiniH mottapsl (3310
«KeTkizymiiyiep MEH Mepirepiiepre Kbicka Mep3iMJii KpeIUTOPIBIK OSpelIek» MIOThl) KOJIIaHbLIA IbI.
Byn morrapabiH xKail-Kyii KOMIOAHUSHBIH OTIMIUTITIH TiKENIeH aHBIKTAWIbI, Oy peTTe JAeOUTOPIIBIK
Oeperiek Oojallak aKiia aFbIHIAPbIH KAJIBINITACTHIPAThIH aKTUB PETIHAE KapacThIpbuIca, KPEAUTOPIIBIK
Oepelek Kap KbUIbIK TOYEJICI3/IKTI JKOFANITIAY YIIiH KaTaH OakplIaybl KaKET eTeTiH KbIcKa Mep3iMIi
Kap>KbUTAHIBIPY K631 PETiIHI€ TaHbLIA IbI.

KapXbUTbIK MEHEKMEHT KYHECIHIeri ecen albIppicylapasl 0ackapy camachlH Oaranay YIIiH
KOod(pPUIMEHTTIK Tanaay KOJJAaHBUIaAbl, MYHJA OepemeKTepiH apakaThiHAChl KOd(h HUIHEHTI
OpTaNBIK OpPBIH anmaabl. byl KepceTKiTiH MoHI OipJeH TemMeH Ooyica, O MEHIIIKTI KapaKaTThIH
TaNIBUIBIFBIH  OUTIIpEi, SFHHM JKETKI3YIIUIep MEH OIO/DKET alJIbIHAAFbl MIHJETTEMENep CaThIl
allyIblIapJad KYTUICTIH TYCIMIEPJCH achlll Tyceai. MeTamTyprus CeKTOPBIHAAFbI epeKIIe KUbIH/IBIK
3JICKTP SHEPTHSICHIH, Ta3/bl )KOHE CYJIbI KETKI3€TIH MOHOIIOJIMCT YUBIMIIAPFa KOFaphl TOYCAUTIKTEH
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TYBIHIAWIBI, OJJADMEH eceml albIphicyiap KeOiHece KPEeIUTOPIBIK OCpPEeNIeKTIH MaHBI3Ibl OeiriH
Kypaiinel. CoHBIMEH KaTap, OHIIPICTIK UMKIACPIiH Y3aKThIFI JKOHE MeTaul OarachlHBIH
KYOBUIMAJIBUTBIFBl IEOUTOPIBIK OEpemeKTiH KUHAKTATyblHA BIKHAJT eTedi, OyJl THICTI MOHHTOPHHT
OonMaraH KafFaia allHaJIbIM KallUTaJIbIHBIH «KAThIN KAJTybIHa» OKeNyl MYMKIH.

bepemiexti G6ackapyJplH THIMAUIIIH apTThIpyAa AeOUTOPIBIK KapbI3AbIH CalachblH TYPaKThl
MOHUTOPHUHITEY MEH OJIapJibl ©Tey Mep3iMzaepi OolbIHIIa KiKTey (aging analysis) 9/1ici MaHBI3IbI POl
aTKapabl. KocimopbIHHBIH KPEAUTTIK casicaTblH KAJBIITACThIPY OapbIChIHAA 9pOip KOHTpAreHT YILIH
KEKe TeJIeM JIMMUTTEPIH Oenriiey oHe oJapAblH KapKbUIBIK CeHIMIUTITHE Kapail peMTUHITIK *KYyHeH1
eHTi3y KakeT. bysr peTrTe MeTaiutyprusi cajgachblHIAFbI €Ccell albIPBICYIApIbIH ayKbIMBI MEH CAJIBIKTBIK
Mminaerremenepid (KKC 16%) neOutopiblk OepeleKkTiH HaKThl KYHbIHA 9CEepiH €CKepy KaKeTTUIIrl
TyblHAaNIbl. CoHmal-aK, >KETKI3YLIUIepre TOJEHETIH TeJeMAEp MEH caTbll alylbliapJaH TYCETIH
TYCIMIEpAIH Mep3iMaepiH e3apa yinectipy (matching principle) kaccanblK alIaKkTBIKTApbIH aJIJbIH
aJlyFa JKOHE KOCIIOPBIHHBIH KapKbUIBIK TOYENICI3ZINH cakrayra MYMKIHAIK Oepexni. backapyibiH
MyHJal okyHeni Tocuml AeOMTOpIBIK OepelIekTiH KYMOH[II Kapbl3lapra aiHaly KaymiH a3aiThll,
KPEIUTOPIIBIK OCPEIIeKTIH OHTAHIBI KYPBUIBIMBIH CaKTay bl KAMTaMacChl3 €TE/Ii.

Ecen aifbipbicynapnbpl 6ackapyaarbl mpobiemanap CHUpeK Ke3[eHCOK TybIHAAWbl JKOHE 9JeTTe
namyJblH OlpHelle caTbIChlHaH eTeAl. bip X bpuigaH Oip >KapbIM JKbUIFa JEHIH CO3BLIYBl MYMKIH
<«OKaCBIPbIH» CaThlJ]a CHIPTKBI KapKbUIBIK KOPCETKIIITEP KaJBIIThI OOJIBINT KOPiHYl MYMKIiH, OipaK iIIKi
TajlJlay KacblpblH KayilTepnl aHblKTayra KaOuierti. Erep amaplH amy mapaiapsl KaObuinaHOaca,
TeJIeMJIepIiH KEIIryiMeH >XKOHE KOJIMA-KOJ aKIIAHBIH TalIIbUIBIFBIMEH CHUIIATTAJIAThIH KapXKbUIBIK
TYPaKChI3JbIK CaTbIChl OacTamajapl, OyJl COHbIHAA AalKbIH TeJleM KaOUIeTCI3AIriHE YJiacabl.
KazakcTanHBIH KYKBIKTBIK ©pICiHIE Oy KpenuTopiiapFa KOCIMOPBIHABI OAHKPOT JeN TaHy Typaibl
Tajan KoroMeH MaMmaHIaHAbIPbUIFaH ayaaHapalblK SKOHOMUKAIBIK coTKa (MADC) xyriHyre KyKbIK
oepexi.

backapy kyieciH KeTUipy YIIIH YIBIMIACTIPYLIBLIBIK-KapKBUIBIK Kypaigap KelleHIH eHT13y
yeoIHbUIabl. EH THiMal menrimaepaiy Oipi — nebutopibik Oepernek OONBIHINA Tajam €Ty KYKbIFbIH
Oackara Oepyre >koHE Tayap >KOHENTUIT€HHEH KeWiH OipAeH TejieM ajyFa MYMKIHIIK OepeTiH
¢dakropunrti naiinanany, Oyn ocipece KKC 16% wmemmepnemeci OOWBIHIIA — CaJBIKTBIK
MIHIETTeMENepal ecenke any Kke3iHae o3ekTi. COoHbIMEH KaTap, KOHTpPAareHTTepre TeJeM
Mep3iMJIepiHiH JKaKbIHIaFaHbl Typajibl aBTOMATThl TypAe Xabapiama xibepe anatsiH ERP xyiienepi
apKbUTBl OaKbUTAybl ABTOMATTAHIBIPY KaXeT, Oy KapakaTThIH HMHKACCAIMACHIH aWTapiIbIKTai
xenenaereni. Keminae MaHbI3/1bl aCEKT — HETI131 MIHJETI CANBICTBIPY aKTiJIepiHIH MOHUTOPUHT1 KOHE
MaMiJIesiep jkKacacrac OYpBhIH CEpIKTECTEpIiH CEeHIMIUIINH TeKcepy OOIybl THIC TYPaKThl >KYMbIC
ICTeWTIH 1mKi OakpUIay KOMHCCUSCBIH Kypy. backapylIbUiblK IIapajgapMeH KaTap, KOCIIOPBIH
pecypcrapasl YHEMICYIIH KaTaH PeXUMIH YCTaHYbI )KoHE KalTaraMma MIMKi3aTThl MaijalaHy/ IbIH 03bIK
TEXHOJIOTUSUIAPBIH €HT'13Y1 THIC.

KopsbiTbiHabl.  Ocbutaiimna, OepemiekTi  Oackapy  KYHWeCIH  KeTULIIPY  MeTajulyprus
KOCIMTOPHBIHBIH KAPKBUIBIK KaYINCI3IriHIH Kemti OoJbln Tabbuiaabl. 3aMaHayH Tajjaay KypalJapblH
KOJIJaHy KOHE €cell MPOLECTepiH aBTOMATTaHJBIPY MIHAETTEMENEep KOJeMiH OHTAMIaHABIPHIN KaHa
KOlMaii, HapBIKTHIK KYOBUIMABUIBIK XKaFJalbIHIA Y3aK Mep3iMIi SKOHOMHUKAIBIK ©Cy YIIIH jKarnai
Kacayra MYMKIHIIK Oepenl. KazakcTanmplk ecen cTaHmapTTapbl HETI31HIE JKYPTi3ireH yaKThUIbI
KAp)KbUIBIK Tajlay OaFJapbICTBIH QJIJbIH QyJIbIH OHE OTIMIUIIKTI KOJJAyJblH HETi3ri (akTopbl
OorbeIn Kaa Oepei.

Koananblnran ogeduerrep Tisimi

ApcernteeBa E. U., Cxkpunmaa O. 1O. IlyTa 1 MeTonsl mpenynpexacHns 0aHKPOTCTBA MPOMBINIICHHBIX TPEINPUATHN //
XXXII Hepens nayku CIIOITIY: maTepuansl MeKBY30BCKOIM HaydHO-TexHHYecKoi kKoHpepennnu. Y. X. — CII6.: M3x-Bo
CIIoI'T1Y, 2004. — C. 25-27.

«byxranrepiik ecen meH KapKbUIBIK ecenTilik Typansy Kaszakcran Pecmybnmkaceasiy 2007 xKbpUFEL 28 aknmangarsl No
234-111 3aHpl.

Kynuzoakos b.K., Mukusa b.}O. O npuHIunax nposeieHus yriay0jaeHHOro (PMHAHCOBOTO aHAIM3a M IMPUHSATHS PEIleHUH
IO YNpaBJIECHHIO JEOMTOPCKOM U Kpenutopckod 3anoipkeHHOCThIo [Tekcr]/ ML BaHkOBCKOro TeppuUTOpHUAIBHOTO
MHCTHUTYTA NPOopeCcCUOHATIbHBIX OyxranTepos, 2018.
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THCTOMOP®OJIOTTYECKAS OLIEHKA TIEYEHA AM®UBUHA KAK
BUOUHJIUKATOPA BOJHBIX DKOCUCTEM KOCTAHAVCKOM OBJIACTH

T'unvmanoea Auoa Manuxoena

Mazucmpaum 2 Kypca,

Eepasunickuti Hayuonanonwiii Ynusepcumem umenu JI.H. I'ymunesa
Acmana, Kazaxcman

Hayunwiii pyxosooumens: K.0.H, 0ouenm Kagheopwl ouonozuu

bazapoaesa 7ZKannam Mycaumoena

AHHoOTauusi: B craThe mpejacTaBieHBl pe3yJbTaThl TUCTOMOP(OIOTHUECKOT0 HCCIEIOBAHUS
neyenu ampuouii, ooburaromux B Bogoémax Kocranaiickoit o0nactu. Llenbio paboThl SBISETCS OLEHKA
BO3MOXHOCTH HCIOJb30BaHUsA aM(puOUil B KayecTBe OMOMHIMKATOPOB COCTOSHHS OKpYXKarolein
cpeabl. AmduOum Onaromapss 0COOEHHOCTSAM (DU3MOJIOTHM M BBICOKOM UYBCTBUTEIBHOCTH K
W3MEHEHUSAM TUAPOXUMUYECKUX YCIOBHH SIBIISIFOTCSI NEPCIEKTUBHBIMU OOBEKTaMU 3KOJIOTHYECKOIO
MOHHUTOPHHra. MarepranoM HCCIeI0BaHUS MOCTYKWIM o0pa3ipl nedeHn aMdubuii, oToOpaHHbBIX B
Pa3IMYHBIX BOJOEMAxX pernoHa. I'mcromornyeckue mpemnapaThl ObUTH U3TOTOBJIEHBI C UCOIb30BAaHUEM
CTaHJApTHON METOAMKH (PHKcalluu, apaMHOBOM MPOBOAKH M OKPACKH I'éMaTOKCUIMHOM U 303UHOM.
B Xxome MHKPOCKONHMYECKOTO aHajiu3a OIEHHWBAIUCH OCOOEHHOCTH TMCTOAPXUTEKTOHUKU IEYCHH,
COCTOSIHME TEMaTOIUTOB, CHHYCOMIHBIX KaMWUIIPOB M MakpodaralbHbBIX 3JeMeHTOB. [lomyueHHBIE
pe3ynbTaThl MOKa3alid, 4TO MOP(OJOTHYECKHe W3MEHEHHUS NEYEeHU OTpa)karoT BIMSHHE (DaKTOpOB
OKpY’Karoled cpeasl U TMOATBEPXKIAIOT BO3MOXKHOCTh HCHOJIb30BaHUS aM(uOuii B KauecTBe
OMOMHIUKATOPOB.

KiawueBble ciaoBa: ampuOuu, mnedeHb, TUCTOMOPGONOTHS, OHOWHAMKALUS, BOJHBIE
skocucTeMbl, KocTanalickast 001acThb.

BBenenne: B mocnennue necatunetuss OMOMHIUKAIMS C UCIOJIb30BAHUEM YYBCTBUTEIIBHBIX
OpPTraHU3MOB paccMaTpUBaeTCs Kak 3(pPEKTUBHBIN METOJI OLICHKH COCTOSHUS OKpYy»Katomien cpeasl [1].
AmpubHUN 3aHUMAOT 0CO000€ MECTO CpelIu TMO3BOHOYHBIX OJIarofapsi IBYXCPEIOBOMY KHU3HECHHOMY
LUKy, BBICOKOH MPOHUIIAEMOCTH KOXHBIX IOKPOBOB U 3aBUCUMOCTH (PU3NOJIOTHUECKUX MTPOLIECCOB OT
YCIIOBHH Cpefibl, YTO JeTaeT UX YJOOHBIMU 00BEKTaMH 3KOJIOTHYECKOI0 MOHUTOPUHTA [2].

[leyenp sBisgercss HMHOOPMATHUBHBIM OPraHOM TIPpH M3YYCHHU BO3JIEHCTBHA (HaKTOpPOB
OKpYKaroIlel cpeibl, BHITOIHAS QYHKIIMA OOMEHA BEILECTB, AETOKCUKALIMYA U UMMYHHOM 3a1uThl [3].
I'mcromoponornyeckue HM3MEHEHUs MEYEHOYHOM TKAaHM OTPaKaloT BIMSHUE SKOJOTMUYECKUX

CTPECCOPOB, BKIIHOYAA XUMHUYCCKOC 3aIpsAASHCHUEC U aHTPOIIOTCHHYIO HAT'PY3KY .
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Kocranaiickas 001acTh XapakTepu3yeTcs pa3HOOOpa3ueM BOJOEMOB M 3HAYUTEIbHOU
AHTPONOTEHHON HAarpy3KOH, CBA3aHHOW C Pa3BUTHEM CEJIBCKOTO XO3SHMCTBA, MPOMBIIUIEHHOCTH M
Tpancropta [4]. B oTux ycioBusx wusydeHue cocTosHus amduOuii mnpuodbperaet o0cobyro
AKTyaJIbHOCTb.

Lenps uccnemoBanuss — TUCTOMOPQOIIOTHUECKAs OIICHKA NeYeHU aM(pUOuil U onpeaencHue eé
MH(OPMATUBHOCTH B Ka4e€CTBE OMOMHINKATOPA COCTOSIHHS BOJHBIX 9KOCUCTEM PETHOHA.

Matepuanbl M MeToAabl: OOBEKTOM HCCIEIOBaHHUA CIyXWiHn ampuoOuu (o3épHas
msarymika, Pelophylax ridibundus), otosnennsie B Bogoémax Kocranaiickoii o6mactu. buosornueckuii
MaTepual ObLI MMOJydeH ¢ TPEX yU4acTKOB: BogoéM BOm3u pexku Tobou (52.518885, 62.249099), p. Asr
(52.889607, 62.966912) B paiione cena Pyanoe u o3epo Kamennoe (53.284376, 63.773102) BOau3u
cena 3apeuHoe. OTOOp XKHUBOTHBIX MpoBoauics B TEmIbId mepuox ¢ 10-17 aBrycra 2025 roga B
pUOPEKHOI 30HE BOJOEMOB.

[Tocne oT0Ba )KMBOTHBIX POBOJAUIN OTOOP BHYTPEHHUX OPraHOB, BKIIOYas rneyeHb. O0pa3isl
(buKcupoBaIiM B HEUTpaIu3oBaHHOM (popManuHe (C moOaBiIeHHEM KapOoHaTa Kajblus) B TEUCHUE HE
MeHee 24 yacos [5].

[Tocne Qukcanuu maTepuan TpoMbIBaIM B TpoTouHor Boae (30—60 MHMH) M TOABEpraiu
00€3BOKMBAaHUIO B ciupTax Bo3pactaromieil koHneHTpamuu (70%, 80%, 96%, abcomoTHbii). [Janee
MIPOBOAMIIM TIPOBOJKY Yepe3 CMeCh CIUpPTa U KCUJOJa, MPOCBETICHHE B KCHIIOJIE U MPONUTHIBAHUE B
napacdune npu temneparype 37-57°C ¢ nocnenyromei 3aJIMBKOi B napaduHoBbie OJIOKH.

Cpesbl TonuHoN 4—7 MKM IOJydaidd Ha MHKPOTOME, INEPEHOCHINM Ha MpeIMETHBIE CTEKIa,
nenapa@UHU3MPOBAINA U peruapatupoBanu. OKpaliBaHUE BBITOIHSIN T€MAaTOKCHIMHOM U 03MHOM
M0 CTaHJAPTHOM METO/IUKE.

MHUKpPOCKOTINYECKOE UCCIIe0BAaHUE MPOBOMIN MIPU Pa3IMYHBIX YBEITHUEHHUSIX HA MUKPOCKOIE
EVOS FLc, oueHuBas TIHMCTOApXUTEKTOHHMKY II€YEHH, COCTOSHHUE TI€NaTOLUTOB, CHHYCOUIOB H
MakpodaraabHbIX 3JIEMEHTOB.

PesyabraThl: IlpoBenéHHoe ructoMopdoioruyeckoe UCCIeqOoBaHUE TMe4eHu ampuouii,
oOuTaOmMX B pa3nnyHbIX Bojoémax Kocranaiickoil 001acTé, BBIABHIO Ppa3IMYHYIO CTENEHb
BBIPAKEHHOCTHU CTPYKTYpPHBIX HM3MEHEHUIH MapeHXWMbl U COCYAUCTO-CTPOMAJIbHOTO KOMIIOHEHTa
oprasa.

1. Ileyens asarymex u3 p. To6oa

[Tpu THCTOMOP(HOTOTHIECKOM HCCIICAOBAHUH TEUYEHU JIATYIIKH, OTOOpPaHHOW B pailoHE peKu
ToGosn, BBIABIEHBI BBIPAKEHHBIE W3MEHEHHUS NApEeHXUMbl M COCYJIUCTOrO0 KOMIIOHEeHTa (puc.l).
OTMeueHO HapylleHHEe AapXUTEKTOHUKH TMEYEHOYHBIX OaJoK: HMX paaualbHOE PacIoJIoKEHHE

AC30PIraHU30BaAHO, TAXKU CppaFMeHTHpOBaHBI, TOJIIMHA IIJIACTUHOK HEpPAaBHOMCPHA. I'emaTonuThI
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YBEJIIMYCHBI, ITUTOIUIA3Ma CBETJIAsi, BAaKyOJIW3WPOBaHHAS, C TMPH3HAKAMH JXHPOBOW IUCTpOPHH; B
OTJEJBHBIX KJIETKaX HaOJIr01aeTCs CMEIIeHue a1ep K nepudepun.

CuHyconapl  pacHUIMpEHbl,  BBISBICHBl  INPU3HAKW  IOJHOKPOBUS M HapylICHHA
MUKPOLUPKYJISALMU. B LEHTpanbHOM 30HE OIPENENAeTCs Y4YacTOK YIJIOTHEHHOM COEIMHUTEIBLHOMN
TKaHH, YTO YKa3bIBA€T HAa 04aroBbli (uOPO3 WK NEPUBACKYJIISIPHBIE U3MEHEHHUS.

IIpu3HakoB HEKpO3a M BBIPAXKEHHOTO BOCHAJICHHA HE BbIABICHO. [lomydeHHbIE aHHBIE
CBUJICTEJILCTBYIOT O  JTUCTPO(PUUECKMX  U3MEHEHMAX II€YEHH, BEPOSITHO  CBS3aHHBIX C

HEeOIaronpUsTHBIM SKOJIOTHIECKAM COCTOSIHUEM BoioéMa peku To0od.

Pucynoxk 1. Yuacrok neuenn asarymxu Nel, orod0pannoii Ha p. To6ox. YBennuenue %20

Ha BTopoi#t mukpodororpaduu (pucyHOK 2) M3MEHEHHs BBIpOXKEHBI Oojiee 3HAUUTEThHO. B
LEHTPAJIBbHOW YacTH MOJs 3PEHMs ONpPENEseTcs KPYHHBIA COCYIUCTBIM IIPOCBET, 3alOJHEHHBIN
(OPMEHHBIMHM >JIEMEHTaMH KpPOBM, UYTO COOTBETCTBYET PACUIMPEHHOMY BEHO3HOMY COCYIy JHOO
JUIATUPOBAHHOMY CUHYCOHU/Yy U YKA3bIBa€T HA HAPYLIEHUE MUKPOLUPKYJIALUN U BEHO3HBIHN 3aCTOM.

Boxkpyr cocyaucToil cTpyKTypbl OTMEYAETCs pa3pacTaHUue COSAMHUTENLHON TKAaHU C HAJTMYUEM
¢ubpobIacToB, YTO CBUIETEIBCTBYET O MEPUBACKYJSIpHOM (ubposzupoBanuu [6] . Ilapenxuma
MPEJCTaBICHA TeMAaTOUTAMU C BBIPA)KEHHON BaKyOJIM3allMe IIUTOIUIa3Mbl U HapyIIeHHUEM OalouyHON
APXUTEKTOHHMKH;, KIIETKH PaCIOjararoTcs Ie30pTaHu30BaHHO, MECTaMH OIPEACISIETCS 3€PHUCTOCTh
LUTOILIAa3MBI.

B mpaBoii wactu mpenapaTa BBISBJIEH Y4acTOK OoJjiee MHTEHCHBHON OKpAacKkd, BEpPOSTHO

COOTBCTCTBYIOIJ_II/Iﬁ IMMUTMEHTHBIM OTJIOKEHUSIM JTU00 0YaroBbIM ACTCHCPATUBHBIM U3MCHCHHUAM TKAHU.

Pucynok 2. Yuactok neuenm aarymku Nel, orodpannoii Ha p. Todou. Yeeanuenune x20
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B uenrtpanpHOi wactu mosisi 3peHus (puc. 3) omnpenernsieTcss IUIOTHBIA 303WHOPUIBHO
OKpAIIEHHBI BOJOKHUCTBIA y4acTOK, COOTBETCTBYIOLIMI 04aroBoMy HepUBAcKyJsipHOMY (uOpo3y U
CBUJIETEIILCTBYIOIIHUH 0 chopMupoBaHHOH PHOPO3HOI MEPECTPONKE CTPOMBI.

B mpenenax odara m mpuiiexaiieidl MapeHXUMBI BBIABISIOTCS MEJIKHE TEMHBIC TPaHYJISAPHBIE
BKIIFOYCHHUS, BEPOSATHO IMUTMEHTHOW MPHPOIBl JHOO TpeAcTaBisiomume (HaromuTHPOBaHHBINA
KJICTOYHBIM JIETPUT, UTO yKa3bIBaeT Ha XPOHUUYECKHH XapakTep npouecca [7].

OKPY)KaIOH_II/Ie renarouuTsl YBCJIWYCHBI, C BBIpa)KeHHOfI BaKy0JIPI3aHHeﬁ oUuTOoIIa3Mbl U
HapyIIeHueM 0aJOYHON OpraHM3alliy, YTO COOTBETCTBYET JKUPOBOM AucTpoduu. OTMEUAIOTCS TaKxKe
pacumpeHHble COCYUCThIC MPOCTPAHCTBA, CBHIETEIHLCTBYIOIINE O HAPYIIICHUH MUKPOIUPKYIISIINH.

COBOKYHHOCTL W3MEHEHUH XapaKTCpHa AJII XPOHUYCCKOI'O MMOPAKCHUS IICUCHU.

Pucynok 3. Yuacrok neuenu asarymxu Nel, orodopannoii Ha p. To06oa. YBennuenune x20

2. [leyeHsb JasITyliexk u3 p. AT

IIpu uccnenoBanuM MUKponpenaparta (puc. 4) JIATyIIKM, OTOOpaHHOW W3 BojoéMa y ceina
PynHblii, B LEHTpanbHOM 30HE OINPENENSIETCS PACIIUPEHHBIM COCYAUCTBIA IIPOCBET, MECTaMHU
cojepxarniiii opMeHHBIC AIeMEHThI KpoBU. CTEHKA cocy/ia 0€3 BRIPAXKEHHOTO YTOJIICHHUS.

[leuéHouHble OaJKM pacHojararTCs pagualbHO, OJHAKO WX APXUTEKTOHMKA YaCTUYHO
HapyuleHa. ['enaTouuTsl yBEIMUYEHBl, C BHIPAKEHHOM BaKyoJu3alUeld U 36pHUCTOCTBIO LIUTOIUIA3MBbL;
OTJIENbHBbIE KJIETKA HMMEIOT ONTHYECKH ITyCThIE YYaCTKH, XapaKTepHBIE U KHPOBOH MUCTpoduu.
Snpa npeumyliecTBEHHO coxpaHeHbl. CHHYCOUABI HEPaBHOMEPHO PaCIIUPEHbl, YTO yKa3bIBaeT Ha
HapyLICHHE MUKPOLMPKYJISALUH; IPU3HAKOB BEIPAKEHHOT'O BOCIIAJICHHS HE BBISIBJICHO.

B mpemapate BuaHeEOTCA  TEMHBIE TpaHYJSPHBIE  CKOIUIEHUS, COOTBETCTBYIOLIUE
MeJaHOMakpo(daraibHbIM IIEHTPaM, 4YTO OTpaXaeT aKTUBAIMIO MakpodaraabHOW CHCTEMBI U

BO3MOJKHBIN XPOHUYECKUH XapaKTep BO3JCHCTBUS HEOIArOMPHUATHBIX (PAKTOPOB.
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Mopdonornueckas KapTHHA XapaKTEPU3YETCs COCYIUCTOW AMIIATAIUCH, AUCTPOPHUUCSCKHUMHU

W3MEHEHUSMH T'eNaTOIUTOB U PEAKTUBHOM MEPECTPOUKON COCYAUCTO-CTPOMATBHOTO KOMIIOHEHTA.

PucyHok 4. YyacTok neyenu aarymku Ne2, orod0panHoii y cesia Pyanbiii. YBeaudeHnue

x20

Ha mukpomnpenapare (puc. 5) B LIEHTpalIbHOM 30HE ONMpeAesseTcs paclIupPeHHbIH COCyIUCTBII
MIPOCBET, 3alOJIHEHHBIH SpuTpouuTaMu ampuOuil ¢ oBajdbHBIMH siipamMu. OTMeuaroTCsl MPU3HAKU
BBIPa)KEHHOI'O BEHO3HOT'O ITOJIHOKPOBHS M 3aCTOWHBIX SIBJICHUN MUKPOLMPKYJSIUU. BOkpyr cocyna
BBISIBJIACTCSI YIUIOTHEHHWE TKAaHU M NPU3HAKU COEAMHUTEIBHOTKAHHOW mposingepanuy, 4YTo
COOTBETCTBYET HAYAJIbHOMY MEPHUBACKYJISIPHOMY (pUOPO3y MIIM PEaKTHBHOM MEPECTPOMKE CTPOMBI.

[Tapenxuma xapakTepu3yeTcs yBEIMUEHHBIMU I'€MIATOLUTAMU C BBIPAKEHHOW BaKyOIM3alue U

HapyIIeHHeM 0aloYHON apXUTEKTOHUKH, YTO CBUAETENBCTBYET O KHUPOBOM TUCTpOPHH.
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PucyHok 5. Yuacrok neuenu asarymku Ne2, oro0panHoii y cesia Pyanbiii. YBeaudeHue

x20

3. Ileyens Jsarymek u3 ozepa Kamennoe

VY ocoleil 3 TpeTbero BogoéMa o0Imast JOIbKOBasi OPraHU3ALM NEYCHH MPEUMYIIECTBEHHO
coxpaneHa. [leu€Hounble Oanku pacnoiararoTCs pajdalibHO MO OTHOMICHWIO K IIEHTPAJILHON BEHE.
I'enatonuThl HECKOJIBKO YBEIWYEHBI, IIUTOIUIA3Ma YMEPEHHO BaKyOJIM3UPOBAHA, YTO CBUICTEIHCTBYET
0 JETKOM KUPOBOH TUCTPOPHH.

CuHycoumHBIE TIPOCTPAHCTBA MECTAaMH YMEPEHHO pACIIMpPEHBI, OJHAKO BBIPAKEHHBIX
NPU3HAKOB COCYJHCTOrO 3acTOsi HE BBIABIECHO. KommdecTBO MenaHOMakpogaraibHBIX LEHTPOB
ymeperHoe. OuaroB (puOpo3HOH nepecTpoiKU U MPU3HAKOB HEKPOTHUECKOTO MOBPEKACHUS TKAHU HE
00HapyXKEHO.

[Tomydyennas  Mopdoiorndyeckass KapTHHa  COOTBETCTBYET  YMEPEHHBIM  OOpaTHMBIM

JUCTPOPUUECKUM U3MEHEHHSIM 0€3 MPU3HAKOB BhIPAKEHHOT'O XPOHHUECKOTO OPAKEHHUS.

Pucynok 6. Yuactok neuenn asarymku Ne3, oro0panHoii Ha o3epe KameHnHoe. YBenuuenue

x4

Oobcyxnenne: [lomydyeHHble pe3ylbTaThl NOATBEPKIAIOT BHICOKYIO UyBCTBUTEIBHOCTD IIEUEHU
aMm(puOMii K OHKOJIOTMYECKUM W3MEHEHUSM. BbIABIEHHBICE HAPYIICHUS HOCAT JAUCTPOPUUSCKHUIA,
COCYAMCTHIN 1 (PrOPO3HBIN XapaKTep W Pa3INYalOTCs IO CTEIICHU BBIPAXKEHHOCTH B 3aBHUCHMOCTH OT
BOJOEMA.

HaubGonee BwIpakeHHbIE W3MEHEHHUsT OTMeueHbl y ampuOuit u3z p. Tobom: HapyuieHHe
APXUTEKTOHHUKH, KUPOBasi AUCTPOQUs renaTolUTOB, MOJHOKPOBHE U MEPUBACKYIISPHEIN Pudpo3, 4To
CBUJICTEILCTBYET O XPOHHMYECKOM TOKCHUECKOM BO3ACHCTBHH. Y 0CO0€H BTOPOTO BOAOEMA U3MECHCHUS
MeHee BBIPAXKEHBI M COTPOBOXKAAIOTCS aKTHBALlMEl MelaHOMaKpodarajabHbIX LEHTPOB U HavyaJbHBIMU

npu3HakamMu (pubpo3a, OTpakaroIlMMU YMEPEHHYIO Harpy3kKy. Y JIATYHIEK TpeThero BoJoEMa
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BBISIBJICHBI TPEUMYIIIECTBEHHO 00paTUMbIe TUCTPO(UIECKIe N3MEHEH s 0e3 BhIpakeHHOU (huOpo3HOH
MEePECTPOUKH.

I'pajanus BBIABICHHBIX W3MEHEHHUH MO3BOJISIET PAHXKHUPOBATH HCCIEAyeMble BOJOEMBI 10
CTETIEHU BEPOSTHOM PKOJOTHMUYECKOW Harpys3Kku: Hamboliee BhIpa)KEHHBIC MATOJIOIMYECKHE M3MEHEHUS
xapaktepHsbl s p. Tobon, MeHee BhIpak€HHbIE — JUIsl BTOPOro BOJOEMA, 1 MUHUMAaJIbHbIE — JUIS
Tperbero. Takum o0pazoMm, MOp(}OJIOrHYecKoe COCTOSHUE Ie4eHH aMpuOuil Koppeaupyer ¢
KayecTBOM  cpelbl OOMTaHHMS M MOXET MCIIONb30BaTbcd B  KauecTBE HMH(OPMATHUBHOIO
OMOMHIUKAIIIOHHOTO KPUTEPHSL.

[ledyenp BBICTYNAET OCHOBHBIM OPTraHOM-MMILIEHBIO, OTPAKAIOLIUM O00Ilee COCTOSIHHUE
opranusMma. I'pajanus u3MeHEHHUH IMO3BOJIET PAHXKHPOBATH BOJOEMBI MO CTENEHU 3KOJIOTMYECKOMN
Harpy3Kku: MakcuMmanbHasi — p. To0oJ1, ymepeHHass — BTOPOM BOJOEM, MUHUMAIIbHAsI — TPETH.

OTcyTcTBHE HEKpO3a yKa3bIBA€T HAa COXpPaHEHHE KOMIIEHCATOPHBIX BO3MOXHOCTEH opraHa. B
LEJIOM pe3yibTaTbl MOATBEPKIAIOT TNEPCINEKTUBHOCTh HCIOJIB30BaHUA IeYeHH aMpuoOuil Kak

6I/IOI/IHI[I/IKaT0pa COCTOsIHHA BOAHBIX OKOCHUCTCM.
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Anparna. 3eprrey npobuotukanbik Escherichia coli 64 T' mrraMMbIHBIH MOPQOIOTHSIIBIK,
TUHKTOPHAJJIBIK, OCIHAUTIK, OWOXMMHUSIIBIK JKOHE aHTUTCHIIK KAaCHeTTepiH KemIeHal Typlae
KapacTelpabl. LlITamm rpamrepic, ciopa Ty30€eiTiH, TasKiIa Topi3/i KacylanapJad Typaasl. OpTypii
KOPEKTIK opTaja OelceH Il ecelli, KaH arapblHa TeMOoJIn3 OailkaaManpl. BHOXUMUSITBIK OeJICeH IITIT1
KOFaphl, HEri3ri kemipcynapasl (epmentreiini. O-, H- xone K-anTurennep asbIKTanabl, ojap
JTUArHOCTHKAJa MaHb3Abl. HoTrkenep ITaMMHBIH WACHTH(DHKAIMACHI MEH TPOOHOTHKAIIBIK
KOJIIaHBLTYBI YIIIIH HET13 OOJIBIN TaObLIa /bl

Kint ce3aep: Escherichia coli 64 T, mpobuotuk, MOp(OJOTHUSIBIK KaCHETTEp, OCIHALIIK
KacueTTep, OMOXUMUSIIBIK O€JICeHIUTIK, aHTUTeHIIK KYPhUIBIM, KOPEKTIK OpTa.

Kipicme. Escherichia coli (E. coli) — Escherichia TysicbiHa kataTelH TpaMTepic, cropa
TY30€lTiH, TasKma Topi3ai, (aKyJIbTaTHUBTI aHA3pOOTHI >KoHe Komudopmasl Oakrepus. byn
MUKpPOOPTaHW3M KOpIIaraH oOpTaja, a3bIK-TYJIK OHIMJIEPiHJIE, COHJAl-aK JKbUIBI  KaHIIBI
YKaHyapJapAblH TOMEHT1 ac KOPBITY KOJBIH/A KEH TapalifaH KOHE MUKPOOHOIOTHSIIBIK 3epTTeyIepe
MOJIENB/Ii 00BEKT peTiHae KOJAaHbUIbI Keemi [1-3].

E. coli imexk MHKpOOHMOTACHIHBIH HETI3ri Kypamjaac Oestiri OOkl  TaObUIAABI, OHBIH
¢dbyukmusutapel apaceiHaa K sxkone B nmopymenzaepiHiH CHHTE31, ac KOPBITY JKOJIBIHBIH IaTOTCHII
MHUKPOOPTaHU3MIEP/ICH KOPFalyhl, COHAAM-aK TaOUFU MUKPOOHMOIIEHO3/IBIH KAJIBINTACybIHA YIIEC KOCY
O0ap. Keiibip mrammapbl (apManeBTHKAIBIK cajajga MPOOMOTHK PETIHAE KOJIIAHBUIBII, I1MIEK
(GYHKIIMOHATABIFBIH KOJAAya KIMHUKAIBIK MaHbI3Fa Me OONBIN OTBIp. Aaiina Oenriiai cepoTunTepi
MaToreHl KacueTke ue OOJbIM, JJaCTaHFaH a3bIK-TYJIIK HEMece Cy apKbUIbl ac KOPBITY >KOJBIHBIH
aypyJapbiH TYABIPYbI MYMKiH [4—7].

E. coli oprypai kopektik oprama Tipmiimik eryre OedimaenreH. OHbBIH (HU3HOIOTHSIIBIK
epeKIIeNikTepi, MOP(OJOTHSIIBIK TYPAKTBUIBIFBI, AHTHUIEHAIK KYPBUIBIMBIHBIH KYPAEIUIIrl >KoHE
OMOXUMHUSITBIK O€JICeHIUTITT OaKTEePUOJOTUSIIBIK JTHAarHOCTHKAIa HETI3T1 3epTTEy HBICAHBI PETIHIE
KOJIJaHbUTybIHA MYMKIHIIK Oepeni [8-12]. Ocbl Makaiaga, npoouotukaibik E. coli 64 I' mraMMbIHBIH
OMOJIOTHSUIBIK KaCHETTEPIH KEIIeHI TypJe 3epTTey OHbIH HMIACHTH(QHUKAIUSACH MEH TUArHOCTHKAIBIK
CUNATTaMAaChIH alKbIHAAYJa MAHBI3IbI OOJIBIN TaOBLTAIBI.
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Marepuaianap MeH aaicrep. 3eprrey HbicaHbl — mpobOuotukansik Escherichia coli 64 T
LITaMMBL. 3epTTey KeWeHJI TYPAEC MHKPOCKOMUSIBIK, OaKTepHOJIOTHSIIBbIK, OMOXUMMSIIBIK >KOHE
CEePOJIOTHSUIBIK 9IICTEP apKbUTBI KYPTi3iimi.

MuKpOCKONUAIBIK TaAayAa sKacylagap/IblH MilliHi, eJIeMaepl, OpHalacybl jKoHe cropa Ty3y
KaO17eTi aHbIKTalabl. TUHKTOpPHANIBIK KacueTTepil Oaramay yIIiH rpaM 005y 9ici KOJJAAHBUIBI.
OCIHIITIK KaCHETTEePiH 3epTTeY MaKCaThIH/Ia IITaMM 9pTYPJii KOPEKTiK OpTaja ecipiii: KOPEeKTiK arap,
Mak-Konku arap, D03uH-METHJICH KOTi arap, DHJO0 arap, KaH arap, KYyJTiH-KbI3bUI O©T arapbl KOHE
CYHBIK KOPEKTIK opTa. BHOXMMUSUIBIK cunaTramanap Kemipcynapisl (epMeHTTey, HHION TY3y
KaOineTi, MeTusl KbI3bul koHe Porec—IIpockaysp peakuusiaapbl apKbUIbl aHBIKTAJIAbl. AHTUTCHJIK
KYPBUIBIM CEPOJIOTUSUIBIK 9JIICTEPMEH 3€PTTENIL.

3eprrey HOTHKedAepi. MoOpQONOTHSAIBIK KOHE THUHKTOPUAIABIK KacHeTTepl OOWBIHIIA
MUKPOCKONHSIIBIK Tanaay Hotwkecinge E. coli 64 I' mramMbl KpIcKa TasKIa Topi3i, Keke Hemece
KYIITACHI ~ OpHAJIACAaThIH, YINTAphl JIOHTEIICHTeH JKacylajapJaH TYPaTbIHBl  aHBIKTAJJIbL.
Kacymanapasiy emmemzaepi 1-3 um x 0,4-0,8 pm apansireinga 6onael. Criopa Ty30eiTiHi, Keibip
Kacymrajapaa TMOJIMCaxapuATl Kamcyjia 0ap eKeHIIrl aHBIKTanAbl, Oyl OJapJblH KOPFAHBIIITHIK
KacueTiH kepcereni. I'pam OoifbiHIIA 005y HOTHXKECIHIE INTaMHBIH TIpaMTepiC €KeHI KoHe
MHUKPOCKOTHSIIBIK MTPeTapaTTa KbI3FBUIT TYCKE OOSIIaTHIHBI aHBIKTAJIIbI.

OCIHITIK KacueTTepl opTYpJi KOPEKTIK opTaja. 3epTTeireH IMITaMMHBIH OpTYpil KOPEKTIiK
OpTaJiaFbl ©6CY €PEKIIETIKTepl TOMEHICT1IeH CUTTaTTaIIbI:

Kopekrik arapiapaa morsipiap ipi, JeHreneK MilliHIl, OeTi Teric, XbUIThIP, bUIFAJIbl, CYPFBLIT-
ak tycti Oonabl. XKana ecinnmine S-hopmara ToH KYMCaK KOHCHCTEHLUs OalKaiabl, al ecKiiey
ecinzinepae R-popma kenip-Oyapip 6eTiMeH KOpiHIi.

Mak-Konku arapbiHja J1akTO3aHbl (PepPMEHTTEY HOTHXKECIH/IE KBI3FBUIT TYCTI IIOFbIpIap TY3UIAL,
oy E. coli-ni nakro3a-tepic rpamTepic OakTepusuiapJaH CeHIMII aXbIpaTyFa MyMKIHIIK Oepei.

Dozun-meTwiieH keri (EMB) arapeinna MeTanblK KacbUl KbUITBIPJIBI HIOFBIPJIAp KaJIbIITACTBHI,
Oyl IIOFBIPNIApABIH  TYCl JIAKTO3aHBIH KapKbIHIBI  (pepMeHTTenyiHe koHe oprtagarel pH
KBIIIKBUTIAHYbIHA OaHIaHBICTBI OOJIIBI.

OHO arapblHia METAABIK *KaChUl XKBUITBIPBI Oap KbI3bLT mIOFbIpiap Ty3unai (1-cyper), Oyn E.
coli-min cenekTBTI MaACHTH(OUKAIUACHT YITIH ceHIM/II Oenriep iy 6ipi O0JIbIT TaObLTA b

> 7
e

1-cyper. E. coli 64 I' mraMMbIHBIH DHJI0 arapbIHAAFbI MOFBIPIAPHI (METANIBIK JKACHLUT )KBUITHIP)

Kanmer arapga reMoin3 aHBIKTaIFaH KOK (- HeMece o-TeMOoiu3 TipKeaMmesi), OeTiHae Kyka
KaOBIKIIIa KoHE TYOiHIe TyHOa Oalikanasl, Oy IITaMMHBIH IPOOMOTHKAIBIK KAayINCI3IriH KOPCETel.

KynriH-KpI3pUT €T arapblHIa HIOFBIPIAp KBI3BUI-KBI3FBUIT TYCTI OOJBIN, aifHaIachlHIA OTTiH
TYHY aliMarbl KOpiH/l. YIBTPaKYJITiH CoyJe acThIHA Koruiaip (iayopecieHus OaiKanbl.
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CyifpIKk KOpekTik opramapaa 12—18 carar iminge Oipkenki maimany OalKaigsl; y3aK
WHKyOanus ke3inje OeTiHAe *KyKa KaObIKIIa jkoHe TyOiHe TyHOa maiaa 6onsl (2-cyper).

2-cyper. E. coli 64 I' mraMMBIHBIH CYIBIK KOPEKTIK OpTaJarbl OCyi

[tamubIH ecyiHe eH Kousaibl Temneparypa 37°C, pH ontumymsr 7,0, anaiina 10-40°C xone
pH 4,5-9,5 nuama3oHplHa TIpHIUIIK €Ty KaOineTi cakranmansl. Komaliael karmaiiia Ke0€r0 yaKbIThI
mamameH 20 MUHYTTBI Kypanpl.

BrOXUMUSITBIK jKoHE aHTHTeH TIK KacuerTepi. E. coli 64 I' mraMMbl TTI0K03a, JTaKT03a, MAHHUT
KOHE MAalbTO3aHbl (EPMEHTTEN, KBIIMKBUT KOHE ra3 Tyseldi. MHIom Ty3y JKOHE METHI KbI3bLI
peakuusiigapbl OH HOTHXKe KepcerTi, an Porec—IIpockayasp peakiuscel Tepic 6omasl. Kenteren mramm
IUTPaTThl maiinananbaiiapl. Kartamaza Oencennimiri Oap jkoHE HHUTpATTapAbl HUTPUTTEpPre JeliH
TOTBIKCHI3IaH/IbIPA AJTa]IbI.

Ceponorusinelk Tannay O-, H- xone K-anturennmepain Oap ekeHiH kepcerTi. O-aHTUTEH
COMATHKAIIBIK JKOHE TEepMOCTaOMIbai, H-aHTHIeH TaIIIBIKTHIK KYPBUIBIMMEH OaJIaHBICKaH >KOHE
KO3FaIFBINITRIKKA JKayam Oepenmi, anm K-aHTUTeH KamnCyJalbIK KYPBUIBIM apKbUIBI (haronuTo3ra
TO3IMIUTIKTI apTThIpajbl. byl Kacuerrep IMTaMMHBIH JTHAarHOCTHKACHI MEH DSIH300TOJIOTHSIIBIK
3epTTeyiep/e KOMIaHbLUTYbIH KAaMTaMachl3 eTeIi.

Kopbiteinabl. [Ipoouornkansik Escherichia coli 64 T' mraMMbIHBIH MOPQOIOTHSIIBIK,
TUHKTOPUAJBIK, OCIHAUIIK, OHOXMMUSUIBIK JKOHE aHTUTCHIK KacHUeTTepl KemIeHAl 3epTTesi.
Hormxenep OoifbIHIIA IITaMM SPTYpPJl KOPEKTIK opTafa OeICEeH[l ©CeTiHl, JIAKTO3aHbl (PepPMEHTTEY
KaOlIeTiHIH KOFapbl €KeHJIr, KaH/bl arapa reMoiu3 OailKalMaraHbl jKOHE aHTUI'CHJIK KYPBUIBIMBI
KEIICHII €KCHJIr aHBIKTAIABl. byl MomimMeTTep mTamMMIbsl ceHIMII HAcHTHdUKamusiay, Oacka
SHTEPOOAKTEpUSIIApIaH AXKBIPATy >KOHE BETEPUHAPUSUIIBIK TIXKipuOene MpoOMOTHK PETiHAE KOJIIaHy
YIIiH FBUIBIMH HET13 OOJIBIN TaObLIa b,
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ABSTRACT

This article presents a study based on a school-level quasi-experiment to improve foreign
language teaching in grade 8 by integrating a structured classroom research cycle into instructional
practice. The introduction outlines the context and need for innovative, research-informed didactic
approaches in secondary foreign language education. A brief theoretical background highlights modern
communicative and student-centered methods as well as the role of teacher-led action research. The
methodology details a classroom-based experiment involving an experimental and a control group,
employing a plan-do-review research cycle and pre/post assessments of language skills. The results
demonstrate significant improvements in the experimental group’s language proficiency and
engagement compared to traditional teaching. The conclusion emphasizes the implications for teaching
practice and teacher professional development.

Keywords: foreign language teaching, action research, quasi-experimental design,
communicative approach, secondary education

INTRODUCTION

Global integrative trends and the expansion of intercultural interaction have made mastering one
or more foreign languages an essential skill for students’ academic and professional futures. Foreign
language (FL) education today goes beyond the traditional classroom, encompassing socio-cognitive
and pragmatic dimensions that prepare learners for real-world communication challenges [1]. In this
context, there is a growing demand for didactic approaches and pedagogical innovations that can
enhance the effectiveness of FL teaching in secondary schools. However, despite the advances in
language teaching methodology—from grammar-translation to communicative approaches—many
educators still face difficulties in translating research findings into classroom practice. The
methodology of teaching foreign languages in general needs ongoing research and modern innovations
to remain effective and relevant.

One promising way to bridge the gap between research and practice is to involve teachers in
systematic classroom research and reflective practice [2]. Previous work suggests that empowering
teachers as researcher-practitioners can drive pedagogical innovation: rather than passively
implementing top-down methods, teachers actively investigate what works in their own classrooms

and adjust their strategies accordingly. Such an approach aligns with the concept of action research in
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education, wherein teachers formulate research questions based on immediate classroom needs,
implement interventions, observe outcomes, and refine their practice in iterative cycles.

The present study is based on the author’s master’s thesis work, which aimed to develop and test
an approach for integrating a structured classroom research cycle into the process of teaching a foreign
language in grade 8. The central hypothesis was that a teacher-conducted research-driven intervention
- in our case, an innovative teaching method informed by ongoing observation and reflection - would
lead to improved student outcomes compared to traditional teaching methods. The study was carried
out in the context of English as a foreign language (EFL) instruction in a secondary school, and it
responds to the conference theme of didactic approaches and pedagogical innovations in networked
interaction by emphasizing collaborative, reflective practice and the potential use of networked tools to
support learning.

Theoretical Background. Modern foreign language teaching is grounded in approaches that
prioritize meaningful communication and learner engagement. In contrast to traditional, teacher-
centered methods, the Communicative Language Teaching (CLT) approach emphasizes authentic
interaction in the target language and the development of communicative competence. CLT has been
widely adopted worldwide since the late 20th century and is generally recognized as effective in
improving learners’ ability to use the language in real-life contexts [3]. By focusing on activities that
require meaningful exchange of information, CLT boosts learners’ speaking skills and allows them to
practice language in a way that mirrors genuine communication. This student-centered, interactive
orientation underpins many contemporary innovations in language pedagogy, including task-based
learning, project-based learning, and content and language integrated learning (CLIL).

At the same time, research in language education highlights that no single method guarantees
success; instead, effective teaching often involves an adaptive, reflective practice where teachers tailor
methods to their specific students and context. Here, the concept of teachers engaging in action
research or classroom inquiry becomes relevant. Action research in language teaching involves a
cyclical process in which teachers plan a change in practice, implement it, observe the outcomes, and
reflect on the results, then plan new actions. This structured cycle - often termed a plan—-do—review or
plan—act—observe—reflect cycle - allows teachers to systematically test pedagogical innovations and
make data-informed adjustments to their teaching [4]. Hohmann, Epstein, and Weikart’s work on
educational cycles (originally in early childhood education) demonstrated the value of such a plan-do-
review structure in combining practical experimentation with reflection. In teacher professional
development literature, this approach is seen as a way to develop critical awareness of effective
practices and to ground teaching strategies in evidence from one’s own classroom. By following a
classroom research cycle, teachers can become reflective practitioners, identifying what works or does

not work for their learners and thereby contributing to the evolution of teaching methodology.
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The rise of networked interaction- using online platforms and digital tools to connect learners
with authentic language resources or peers - is another current trend. Studies have shown that
integrating Web 2.0 tools into language lessons can transform the learning environment into an
interactive, learner-centered space and significantly enhance students’ language proficiency and
engagement [5]. Such technologies enable richer input and output opportunities and can simulate
immersion by connecting students to a broader audience.

In summary, the theoretical framework for this study combines (1) communicative, student-
centered teaching methods known to improve practical language skills, and (2) a teacher-led research
cycle as a form of pedagogical innovation, where the teacher continuously refines instruction based on
empirical observation and reflection. This dual foundation aims to ensure that the teaching intervention
is both grounded in proven didactic principles and dynamically adapted through on-going inquiry,
ultimately fostering a more effective learning experience for middle school EFL students.

Methodology

Design. The study employed a quasi-experimental design in a natural classroom setting to
evaluate the impact of the research-informed teaching intervention. A quasi-experiment was chosen
because it was not feasible to randomly assign students to different classes; instead, intact classes were
used as experimental and control groups. According to Creswell’s definition, quasi-experimental
designs involve the comparison of groups without true random assignment [6]. In our case, two
equivalent Grade 8 classes (each with 25 students, ages ~13—-14) were selected from the same school.
One class was designated as the Experimental group, which received the innovative, research-cycle-
based teaching intervention, and the other as the Control group, which was taught using conventional
methods. Both groups followed the standard curriculum for foreign language (English) over a term of
one semester (approximately 4 months), with the only planned difference being the teaching approach
used.

Structured Classroom Research Cycle. The teacher implemented a cyclical action research
model in the Experimental Group throughout the semester.

The Control Group did not explicitly engage in this reflective cycle. They were taught using a
more traditional teacher-led approach (textbook-based lessons, focus on grammar and vocabulary
exercises, and teacher-directed recitation), mirroring the typical methodology in the school. Both
groups covered the same syllabus topics and had the same total instructional time. The key distinction
was that the Experimental Group’s instruction was dynamically adjusted through the teacher’s research
cycle, introducing more interactive, learner-centered activities (such as group discussions, role
plays, research projects, and use of multimedia resources) that evolved over the semester. In addition,

the Experimental Group’s students were implicitly drawn into the reflective process by providing
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feedback and observing changes in their class activities, whereas Control Group students followed a
fixed lesson plan throughout.

Data Collection. To empirically evaluate outcomes, the study used a mix of quantitative and
qualitative measures in a pre-test/post-test design:

Language Proficiency Tests: All students took a pre-test at the start of the semester and a post-
test at the end, focusing on key language skills (reading, writing, listening, and speaking). The tests
were aligned with the Grade 8 curriculum and included both objective sections (e.g. multiple-choice
grammar and vocabulary, reading comprehension questions) and productive tasks (short writing
prompts and an oral interview graded by an independent language teacher). These provided a measure
of language achievement gains in each group. The same tests were used for both groups.

Data Analysis. Quantitative data from tests were analyzed by comparing pre- and post-test score
improvements in the two groups. Given the class sample sizes (N=25 each), we primarily used
descriptive statistics and gain scores (post-test minus pre-test). We also conducted a t-test for
independent samples on the gain scores to check for statistical significance of differences between the
Experimental and Control groups. Qualitative data (observations and open-ended responses) were
analyzed thematically to supplement the numerical results, focusing on indicators of increased
participation, autonomy, and any emergent issues.

By combining these methods, the study aimed for a comprehensive picture of how the research-
driven innovation affected teaching and learning. The design acknowledges the limitations of quasi-
experimental classroom research — such as non-random groups and the impossibility of a double-blind
setup — but strives to counter them with careful observation and triangulation of data. Ethical approval
was obtained through the school administration; parental consent was secured for student participation
in the study, and all student feedback was kept confidential.

RESULTS

Participant Equivalence: Before the intervention, analysis of the pre-test scores confirmed that
the two classes were at a comparable starting level in English. The average pre-test score (out of 100)
in the Experimental Group was 62.4 (SD = 10.5) and in the Control Group 61.8 (SD = 9.8), with no
statistically significant difference (t(48) = 0.20, p > .84). This suggested that any subsequent
differences could more confidently be attributed to the teaching intervention rather than initial
disparities.

Language Proficiency Gains: By the end of the semester, both groups showed improvement in
their English proficiency, but the Experimental Group’s gains were markedly higher. The
Experimental Group’s average post-test score rose to 77.0 (an increase of +14.6 points from pre-test),
whereas the Control Group’s average post-test was 68.5 (an increase of +6.7 points). The difference in

gain scores between the groups (Experimental +14.6 vs Control +6.7) was statistically significant (p <
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.01). In practical terms, the experimental class moved from a “C” average to a solid “B” average, while
the control class remained around a “C+” level. Notably, improvements in the Experimental Group
were observed across all skill areas tested. For instance, in speaking, 8 out of 10 randomly sampled
students from the Experimental Group demonstrated an increase of at least one proficiency sub-level
on the oral interview rating, whereas only 3 out of 10 sampled Control Group students did so. These
results indicate a moderate to strong effect of the intervention on language outcomes, consistent with
findings from other educational interventions where an experimental group outperformed a
comparison group with a medium effect size [7]. In fact, the effect size in our study (Cohen’s d = 0.8
for the gain score difference) suggests a substantial impact, echoing similar classroom experiments that
yielded meaningful performance boosts through targeted strategies.

Classroom Engagement and Interaction: Qualitative observations recorded a clear divergence
in the classroom dynamics of the two groups. In the Experimental Group, as the cycles progressed,
students became increasingly active and participatory. During communicative activities, typically 70—
80% of students were actively engaged at any given time, compared to roughly 40-50% in the Control
Group during teacher-led Q&A or individual seatwork. The experimental class also showed more
instances of spontaneous use of English: students were overheard using English among themselves
during project work and frequently initiated questions to the teacher in English. In the control class,
English use was largely restricted to responding to teacher prompts, with native language fallback
common for peer interaction. Furthermore, by the end of the study, Experimental Group students
appeared more confident—during the final oral presentations, the number of students who volunteered
to present or speak in front of the class was double that of the Control Group’s similar activity. This
aligns with the teacher’s reflections that a supportive, inquiry-driven environment had developed in the
experimental class, where students felt ownership of their learning process.

In summary, the results provide strong evidence that incorporating a structured research-driven
innovation in teaching had positive effects on both academic outcomes and affective outcomes. The
Experimental Group, taught through the iterative plan—do-review approach with communicative,
student-centered activities, outperformed the Control Group which experienced conventional
instruction. The classroom research cycle allowed timely adjustments — for example, after noticing in
an early cycle that students struggled with listening comprehension, the teacher added a weekly
listening practice segment using online videos in subsequent lessons, which likely contributed to the
observed gains in listening scores for the experimental class.

Table 1. Results of the experiment

Skill area Group Pre-test Post-test Gain
Reading Experimental 63.5 78.2 14.7
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Reading Control 62.8 69.1 6.3
Writing Experimental 60.2 75.6 15.4
Writing Control 59.9 66.8 6.9
Listening Experimental 61.8 76.5 14.7
Listening Control 60.7 67.3 6.6
Speaking Experimental 64.1 77.8 13.7
Speaking Control 63.9 70.8 6.9
Overall Experimental 62.4 77.0 14.6
Overall Control 61.8 68.5 6.7

Note - Scores are presented on a 100-point scale.

Discussion

The findings of this study underscore the value of blending pedagogical innovation with a
reflective research approach in the foreign language classroom. The significant improvement in the
Experimental Group’s outcomes can be attributed to several interrelated factors, each of which merits
discussion in light of the existing literature and the conference theme of networked interaction.

Impact of the Research Cycle: First and foremost, the use of a structured plan—do-review cycle
appears to have been a catalyst for improvement. By systematically reflecting on each lesson and
adjusting strategies, the teacher was effectively engaging in ongoing formative evaluation of teaching
practice. This approach resonates with the principles of action research in language education, where
teacher autonomy and context-specific inquiry drive pedagogical change. As Crookes and Chandler
note, when teachers adopt research methods pertinent to their immediate classroom concerns, the
insights gained can be immediately “plowed back into the program” to benefit students [2]. In our
study, this was evident: the iterative adjustments (such as integrating more listening material after
noting difficulties, or introducing collaborative vocabulary games to tackle engagement issues) directly
responded to observed needs, leading to a more effective learning process. The success of this model
supports the argument that teachers’ professional development and student achievement go hand in
hand when teachers become reflective practitioners.

Role of Networked Tools and Interaction. Although this study took place in a traditional
classroom setting, the spirit of networked interaction was infused through certain activities and could
be a direction for further enhancement. During the intervention, students in the Experimental Group
occasionally used internet resources for their mini-research projects (under teacher guidance),
effectively connecting them to a broader network of information and authentic language content. The
positive reception of these activities by students (as noted in their feedback) and the improvement in
skills suggest that integrating digital tools and networked resources can be beneficial. This aligns with
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recent research in higher education where Web 2.0 tools were integrated into language curricula; those
studies found significant improvements in language proficiency and global skills, attributing success to
the creation of interactive learning environments. Our findings in a secondary school context echo this
on a smaller scale — for example, when students used an online encyclopedia in English to gather facts
for a presentation, they not only practiced reading in English but also learned how to navigate and
critically select information, mirroring skills needed in a networked world. One student’s comment
that they “learned how to learn on my own” is particularly telling: networked interaction and research-
oriented tasks likely fostered greater learner autonomy and confidence. The implication is that
pedagogical innovations should leverage the connectivity and resources available through technology
to enhance traditional classroom teaching. For schools and teachers, even modest steps like
incorporating an online research assignment or using a class blog for writing practice can introduce
networked learning elements that motivate students.

Challenges and Considerations. While the overall outcome was positive, it is important to
discuss challenges encountered and the generalizability of the approach. Implementing a classroom
research cycle demanded considerable effort and flexibility from the teacher. It required time for
reflection and planning that goes beyond a normal teaching routine. In a less supportive environment,
or with larger class sizes, maintaining such an intensive reflective practice could be difficult.
Additionally, not all interventions tried in the experimental class were successful — some activities had
to be revised or dropped if they didn’t yield the expected engagement. This trial-and-error aspect is
inherent to action research, but it means that initial iterations might see uneven results. For example,
an early attempt at a fully self-guided group project resulted in some off-task behavior; the teacher
then learned to provide clearer structure and checkpoints in subsequent cycles. This highlights the
learning curve for the teacher as well: training and experience in action research methodology can help
smooth the process. From a student perspective, those not used to student-centered learning may need
time to adapt to greater autonomy; a few students in the Experimental Group were initially hesitant to
take initiative, expecting the teacher to provide all instructions. Over time, as they grew accustomed to
the new approach, this issue abated, but it suggests the importance of gradually scaffolding
responsibility.

CONCLUSION

This study set out to develop and examine a method for integrating scientific-pedagogical
research methods into the process of teaching a foreign language at the middle school level. Through a
quasi-experimental classroom intervention spanning one semester, the research demonstrated that a
teacher-driven, reflective innovation cycle can lead to appreciable gains in student language learning
outcomes and engagement. The Experimental Group, which experienced the research-informed,

adaptive teaching approach, showed significantly greater improvement in English proficiency and a
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more positive attitude toward learning than the Control Group taught with traditional methods. These
results affirm the central hypothesis that empowering teaching practice with a structured inquiry cycle
and contemporary didactic strategies benefits learners.

Several key conclusions emerge:

Teacher as Researcher: Encouraging teachers to systematically investigate and refine their own
practice (by planning interventions, observing results, and reflecting) can be a powerful form of
professional development that directly translates into improved student performance. In our case, the
teacher’s ongoing classroom research ensured that teaching strategies were responsive to students’
needs, confirming that teachers are not just implementers of pedagogy but co-creators of it when given
the tools of inquiry.

Enhanced Student Outcomes: An interactive, student-centered approach, enriched by the insights
from the research cycle, produced better outcomes than a one-size-fits-all traditional approach.
Students became more active learners, which in turn reinforced their language skills. The success of
the intervention aligns with pedagogical theories that advocate for learner engagement, meaningful use
of language, and scaffolded autonomy.

Scalability and Sustainability: One practical takeaway is the importance of institutional support
if such research-oriented teaching is to be sustained. Teachers may need training in action research and
time allotted for reflection and collaboration. Our experience was that the initial investment of effort
was high, but as routines established, it became easier to maintain the cycle. Support from colleagues
or mentors (e.g., discussing findings in a departmental meeting) could further enhance the
effectiveness and enthusiasm for this approach.

In conclusion, the development of research methods within the teaching process — essentially
treating the classroom as a site for pedagogical experimentation and continuous improvement — holds
much promise for elevating the quality of foreign language education in secondary schools. This
approach helps close the gap between educational research and classroom practice, ensuring that
innovations are data-driven and context-appropriate. For educators and researchers, the study provides
evidence that even at the level of a single teacher in a single classroom, rigorous inquiry and
innovation can lead to meaningful change. Future research might expand on this work by exploring
long-term impacts (do these students retain their gains and continue to approach learning proactively in
subsequent grades?) and by applying a similar model in other subjects or grade levels. By sharing
these findings at the “School and University” conference, we hope to inspire further dialogue and
collaboration on didactic approaches that marry theory with practice, ultimately benefiting students in

our increasingly networked and interactive world.
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BJIUAHUE N30TPETUHOUNHA (AKHEKYTAHA) HA JIOP-OPTAHBI: KIMHUYECKHUE "
HATOPU3NOJOI'NMYECKUE ACIIEKTbBI

Hezanoea /lapva Cepzeeena

Cmyoenmka 5 Kypca,

Kaszaxcmancko-Poccuiickoco Meouyunckoz2o Ynusepcumema
Kaszaxcman, 2. Anmamer

AHHOTANUA

AKTyaJbHOCTh. CHCTEMHBIH H3O0TPETHHOWH (B  YacCTHOCTH, ¢opMa C TIOBBIIICHHOMN
OMOMOCTYIMHOCTBI0O — AKHEKyTaH) TMpPHU3HAH «30J0THIM CTAHIAPTOM» TEpalud TSKEIbIX U
pe3ucTeHTHBIX GopM akHe. OTHAKO HECENIEKTUBHOE BO3/ICHCTBUE TIperapara Ha SIUTEIHaTbHbIC TKAaHU
4acTO BBI3BIBAECT HEXKEJIATENIbHbIE SIBICHUS CO CTOPOHBI CIM3HUCTHIX obOonouek JIOP-opranos, uto
MPUBOAUT K CHHYKEHHIO KOMIUTAEHTHOCTH U PUCKY HEOOOCHOBAHHOMN OTMEHBI JICUCHHUSI.

Heas padoThib- cucTeMaTu3alus UM aHAIN3 COBPEMEHHBIX KIMHUYECKUX JAHHBIX O BIUSHUHU
CHUCTEMHOI'O HM30TPETHMHOMHA Ha (PYHKIHMOHAJIBHOE COCTOSHHE MOJOCTU HOCA, MIOTKU U CIIyXOBOIO
anmapata JUisl pa3paboTKu CTpaTeruil mpouIakTUKH.

Marepuaabl U Metoabl. [IpoBeneH cuctemMHbli 0030p MPOGUIBHBIX MyOJUKAaM B 0Oazax
nanHbix PubMed, Scopus um eLibrary 3a mepuox 2014-2024 r1r. AHaIu3MpOBAIUCH PE3YJIbTAThI
MIPOCTIEKTUBHBIX M PETPOCTIEKTUBHBIX MCCIICIOBAHUI HA3albHBIX, (PAPUHTEATBHBIX U OTOJIOTHYECKUX
s peKToB Tepanuu.

Pe3yabTarbl. YCTaHOBIEHO, YTO BEAYLIMM MOOOYHBIM 3(PQPEKTOM SBISETCS KCEPO3 CIU3UCTBIX
obomouek (mo 70% cmydaeB). OObEKTHBHO 3a()UKCHPOBAHO JIOCTOBEPHOE YUIMHEHUE BpPEMEHU
MyKoumiauapHoro kimpenca (¢ 9,5 £ 1,2 nmo 13,8 £ 24 wmun, p < 0,05), pocT YacTOTHI
penauBHpyroIIero snucrakcuca (mo 45%) m ¢dopMupoBaHHE TEMOPPArHYECKUX KOpPOK. Takxke
OMMCAHbl TPOSIBICHUS THUIOCEKPELMH JKele3 IJOTKH, 3yJ Hapy>KHOTo CJIyXOBOIO Mpoxoaa u
TPaH3UTOPHBIA THHHUTYC. BoIsBIeHHBIC 23 PEKTHI HOCAT 10303aBUCUMBII U 00paTUMBII XapakTep.

3akiiloueHue. Benenue MalUEHTOB Ha  CHCTEMHOM  M30TPETUHOUHE TpeOyer
MEXKIUCIUTUIMHAPHOTO B3aWMOJCUCTBUS JEPMATOJIOTOB W OTOPUHOJAPHUHTOJIOTOB. Bxitouenune B
MIPOTOKOJI JICUEHUS MPEBEHTUBHOTO HCIOJIb30BaHMUS HAa3aJbHBIX O3MOJIEHTOB U H30TOHMYECKHUX
PacTBOPOB MO3BOJISIET MUHUMHU3UPOBATh PUCK TOBPEXKICHUS CIU3UCTHIX, COXPAHUTDH MPUBEPKEHHOCTD
TEparnuu 1 MOBBICUTh KAYECTBO )KU3HU MALIUEHTOB.

KuiroueBble cji0Ba: H30TPETUHOWH, AKHEKYyTaH, CHCTEMHBIC PETUHOUBI, HEXKEIaTeIIbHbIC
SBJICHUSI, OTOPUHOJAPUHTOJIOTHS, SIUCTAKCUC, MYKOLWJIMAPHBI KIUPEHC, KCEpPO3 CIM3HUCTHIX

000JI04EK.
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BBenenune

AxkHe (yrpu OOBIKHOBEHHBIC) TMPEACTABISIET COOOM OAWMH W3 HamOOJee PaCTIPOCTPAHCHHBIX
O00BEKTOB JI€PMATOJOIMYECKOW TPaKTHKH, Mopaxkas 10 85% Ml MOAPOCTKOBOIO M MOJOIOrO
Bo3pacTta. B coBpeMeHHO# Tepanuu TSHKENbIX, Y3JI0BaTO-KUCTO3HBIX M PE3UCTEHTHBIX K aHTHOMOTHKAM
¢dbopM 3aboneBaHMs «30J0THIM CTaHIAPTOM» NPU3HAH CHCTEMHBIM H30TpeTHHOUH. Ocoboe MecTo
3aHUMaeT ero ¢Gopma C MOBBIIICHHOW OHOMOCTYMHOCThIO (TexHojorus Lidose — AkHeKyTaH),
MO3BOJISIONIAs CHU3UTh KyMYJISITUBHYIO /103y 0€3 oTepH TeparneBTHueckoit a¢pexrusHoctu [10, 11].

MexaHu3M JeicTBUsL Mpemapara OOYCIIOBJIEH CEJICKTHBHBIM BO3JCHCTBHEM Ha CEOOIMTHI:
MO/IaBJIEHUEM HMX TEPMHUHAIbHOU MU EpEeHIMPOBKY, YMEHBIIEHUEM pPa3MEpPOB CalIbHBIX XKelle3 U
BBIPDAKEHHBIM YTHETEHUEM CEKpelru KokHOoro cana [1, 6]. OgHako HECENEeKTUBHOE BIIUSHHUE
M30TPETUHOMHA HA JPYTUE SIUTEIHAIbHBIE CTPYKTYPBI U CIIM3UCThIE 000JIOUKH 3aKOHOMEPHO BEJET K
Pa3BUTHIO IIUPOKOIO CIEKTPA HEXKENATENbHbIX ABJICHUH [3].

Cpenu cucteMHBIX MOOOYHBIX (D (PEKTOB 0c000€ KIMHUYECKOE 3HAYCHUE MUMEIOT U3MEHEHHUS CO
croponsl JIOP-opranos. Cinuzuctsie 000J0YKH MOJIOCTH HOCA, POTOIVIOTKH M Hapy»KHOT'O CIyXOBOI'O
NpoXojia SBJSIOTCS TEPBUYHBIMM ~ MMIICHSIMM IIperapara BCIEACTBHE BBICOKOro o0opora
SNUTENNANbHBIX KJIETOK U 3aBUCHUMOCTH HX OapbepHOH (QYHKIMM OT aJeKBAaTHON rujapartauuu [4].
Pa3BuTHe BbIpak€eHHOr0 Kcepo3a, HapylIeHHe TPAHCHOPTHOW (YHKIIMM MEpLATEIbHOrO SMUTETUS U
BO3HHKHOBEHHUE PELUJINBUPYIOLIETO SMUCTAKCHCA HE TOJBKO CHMXKAIOT KauyeCTBO XKHM3HH MALMEHTOB,
HO U 3a4acTyI0 CTaHOBATCA NPUUMHOW HapyLIECHHs PEKUMa TEPAllUU WU MPEkKAEBPEMEHHOIO0 OTKa3a
oT sieueHus [12].

Hecmotpss Ha mmpokoe NpuMEHEHHE NpernapaTra, B OTEUECTBEHHOW JIUTEpaType JAaHHbBIE O
BJIIMSIHUM U30TPETHHOMHA Ha BEPXHHE JbIXaTeIbHbIE IyTH U OPraH cliyXa OCTaroTcs (pparMeHTapHbIMU
U paccpeAOTOUYEHHBIMU IO Y3KOCHEIHMAIN3UPOBAHHBIM H3aHMusIM. OTCYyTCTBHE €IMHOIO aJrOpUTMa
COIPOBOXKACHMS TaKUX MAIlMEHTOB CO CTOPOHBI OTOPUHOJAPUHIOJIOTOB 3aTPYIHSAET CBOEBPEMEHHYIO
KOPPEKIIHMIO BO3HUKAIOLIUX HAPYLICHHH.

Leaso naHHOrO 0030pa SBISETCS CHUCTEMATH3allUsl COBPEMEHHBIX IPEJCTaBICHUN O
naTo(U3NOIOTHYECKUX MEXAaHW3MaxX M KIMHUYECKHX TNPOSIBICHUSIX HEKEIATeNbHBIX SBJICHUH CO
ctoponsl JIOP-opranoB Ha (oHE Tepanmuu W30TPETHHOMHOM, a TaKke OOOCHOBaHUE CTpPATETHil WX
MEXIUCIMIUTMHAPHOMN NPO(UIAKTUKY U KOPPEKLIUH.

Martepunajbl M1 MeTObI

B ocHoBy pnaHHOIl pa0OTHl JIer CHUCTEMHBIH aHanMM3 NPOPUILHOW HAy4YHOW JUTEpaTyphl,
MOCBSAIICHHON W3Y4YCHUIO BJIHMSHUAS W30TPETHHOMHA Ha (DYHKIMOHAIBHOE COCTOSIHHE BEPXHHUX
IbIXaTeNbHBIX IyTed M opraHa ciayxa. IIoMck peneBaHTHBIX MyOJIMKanMi INPOBOAMICS B
MEXIYHApPOAHBIX M OTEUYEeCTBEHHBIX Oubmmorpaduueckux 6azax mgaHHbIX: PubMed (MEDLINE),

Scopus, Cochrane Library u eLibrary (PUHLI) 3a nepuon ¢ 2014 o 2024 rr.
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[TorckoBBIe 3ampOCHI BKIFOYAIM KOMOWHAIIMM KITFOUEBBIX CJIOB: «isotretinoiny», «acne vulgarisy,
«side effectsy, «nasal mucosa», «mucociliary clearance», «epistaxis», «hearing thresholdy,
«ototoxicity», a Takke HX PYCCKOS3BIYHBIE HKBHUBAJICHTHL. KpuUTepHsMH BKIIOYCHHUS CITYXKHIA
OpPUTHHAIILHBIC TMPOCIIEKTHUBHBICE U PETPOCIEKTUBHBIC HMCCIEIOBAHUS, CHCTEMATHYECKHE O0030phI U
METaaHaJIM3bl, OMUCHIBAIONINE Ha3aJdbHBIC, (papUHTEATBHBIE U OTOJIOTHYECKHE d(PPEKTH CHCTEeMHOU
Tepanuu PeTUHOUAAMH.

Pe3yabTaThl M 00Cy:KI1€HUE

AHali3 JUTEpaTypHBIX JaHHBIX TO3BOJIMJI CHUCTEMATHU3UPOBATH OCHOBHBIC HEXEIaTelIbHbIC
siBiieHUs co ctoponbl JIOP-opranoB, Bo3HUKaOIIKME Ha POHE MpHUEMa U30TPETUHOMHA.

1. U3MeHeHus1 cJIM3UCTOH 000JI0YKH N0JI0CTH HOca M HapymeHnue MIIK

Haubonee xnuHMuecku 3HaUYMMBbIe 3()QPEKThI MPOSBIAIOTCS B MOJIOCTH HOCA, YTO OOYCIOBIEHO
MPSIMBIM WHTHOUPYIONIUM JIEHCTBUEM TMpenapara Ha CEKPEIUI0 CIU3HUCTHIX JKeNe3 W aronTO30M
cebommtoB [13]. CornacHo mpoaHATM3UPOBAHHBIM JAHHBIM, CYXOCTh CIU3HCTOW 000J0YKH (KCEepo3)
HaOmonaercs 'y 50-70% manueHTOB. DTO COCTOSHUE CONPOBOXKIAeTCs  (OPMUPOBAHHUEM
reMOpparu4eckux KOpoK, uTo B 45,2% cnydaeB NOPHUBOJUT K PA3BUTHUIO PEIHIMBUPYIOIIETO
anucTakcuca [8].

TspkecTh dMUCTaKCUCA HAMIPSMYIO KOPPETUPYET ¢ CYTOUYHOM JO3UPOBKOM: MPHU MPUEME BBICOKHX
103 (>0,5 Mr/kr) puck 3HaAUMTEIHHBIX KPOBOTEUEHHUI BO3pACTaeT B 5 pa3 MO CPaBHEHHIO C TPyMHION
KOHTpoI [2, 12].

OfHMM U3 KITFOYEBBIX MATO()H3UOIOTHIECKUX TIOCICACTBUN SIBISICTCS YTHETCHHE TPAaHCIOPTHOM
byukmuu - mepratenbHoro snutenus. OCHOBHBIE TOKa3aTeld W3MEHEHUsS (yHKIIMOHAIBLHOTO
COCTOSTHUS TIOJIOCTH HOCa MpeJICTaBIeHbI B TabuIe 1.

Ta6mmua 1. JlunamMuka (pyHKIMOHAJIBHBIX NMOKAa3aTeJieill MOJOCTH HOca Ha (oHe Tepanuu

HU30TPETUHOMHOM (110 JAHHBIM AHAJIM3MPYEMbIX HCTOYHUKOB)

Hcxonnoe Yepes 1-3 mec.|[CTaTHCcTHYECKAS
IMapamertp
COCTOSIHUE Tepanuu 3HAYHMOCTh

Bpems MykomuwiIMapHOro KJIHMpEHca
9,5+ 1,2 mun 13,8+2,4mun ||p<0,05
(cakkapuHOBas Ipooda)

UacToTta kano0 Ha KCEpo3 CIU3UCTOU
4-8% 50-70% p<0,01
HOCa

Yacrtora 3rMcrakcuca <2% 40-45% p <0,05

Yanuaenne Bpemenn MIIK cBUeTenbCTBYET O CHIDKEHHUM 3alIUTHOTO Oaphepa, YTO MOXKET
CIMOCOOCTBOBATh KOJIOHU3AIMU CIAM3MCTON MAaTOreHHON MHUKpoduopoi, B yactHocTH Staphylococcus

aureus [2].
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2. BausiHue Ha POTOIJIOTKY ¥ FOPTaHb

[lopaxxenue TIOTKM MpU NpPUEME CHUCTEMHBIX pPETUHOUAOB YacTO HEJOOLEHUBAETCA B
KJIMHUYECKOU MpakTHKe. [ 'eHepann30BaHHasi THIOCEKPELUs Kele3 MPUBOAUT K Pa3BUTHIO BTOPUYHOTO
xponundeckoro (apunrura [4]. IlammeHTbl TPEABABIAIOT KaloObl Ha IEpIIEHHE, YyBCTBO
«MHOPOJHOIO Tela» B Tropiie W cyxoil kamenb. [lpu ¢apunrockonuu ormeuaercsi cyOaTpodus
CJIM3UCTON 000JIOUKH, €€ PeaKTUBHAs THIIEPEMUS U HAJMUYUE BSI3KOT0, TPYAHOOTIENsEMOro cekpera. B
psane ciayuyaeB (okoio 5-8%) orMedaercss TpaH3UTOpHAs TUC(OHUS, CBA3aHHAs C HEJOCTATOYHBIM
YBJIQKHEHUEM TOJIOCOBBIX CKJIaA0K [14].

3. Oronornueckue 3P ¢eKToI

JlaHHBIE O BIMSHMM M30TPETHHOMHA HA OpPraH cliyXa HOCAT (hparMeHTapHbIN XapakTep, OJHAKO
MIO3BOJISIOT BBIACTHTD JBa BEKTOpA:

o JlepmMaTosIOTMYeCKHii: KCEPO3 KOXH HAPYKHOTO CIIyXOBOTO MPOXO0JA, CONMPOBOKIAAOIIMNICS
3yJIOM U IIETyIIEeHUEeM, 4yTo TpeOyeT quddepeHInaabHON JUarHOCTUKU C HAPYKHBIM OTHTOM.

o CeHCOpHBI: ONHMCAaHBl Clyyal TPaH3UTOPHOTO THHHUTYca. IlpeamonaraeMelii MexaHHU3M
CBSI3aH C U3MEHEHHMEM JIaBJICHHUS B CPEIHEM YyXe BCJEJCTBHE NUC(YHKIUHM CIyXOBOH TpyObl Ha (GoHe
Ha30(apuHreaIbHOTO KCepo3a U HapyIIeHUs paboThl €€ MbIllieuHoro anmnapara [4, 9].

3akirouenue.

IIpoBeneHHBIN aHAJN3 COBPEMEHHOM JMTEpaTyphbl MOATBEPXKAAET, YTO Tepamnus CHUCTEMHBIM
M30TPETUHOMHOM (B YacTHOCTH, (OpMOH C MOBBIIEHHOW OMOJOCTYNHOCTbIO — AKHEKYTaH)
OKa3bIBaeT 3HAYMMOE, JI0303aBUCUMOE BIIMSHUE Ha (pyHKIMOHANbHOE coctosHue JIOP-opranos [13,
14].

1. IlaTorenernyeckass ocHoBa: OCHOBHBIM MEXaHM3MOM DPa3BUTHUS HEXKEJIATEJIbHBIX SBICHUN
BBICTYNAET BBIPAKEHHBIN KCEPO3 CIU3UCTBIX 000JI04eK, 00yCIOBICHHBIN MMO/IaBICHUEM CEKPETOPHOM
AKTUBHOCTH KeJle3 U HapyIICHWEM LEeJIOCTHOCTH SIHUTEIHaIBLHOTO Oapbepa.

2. Knunnyeckue mnposiBiaeHusi: Hambonee pacnpocTpaHEHHBIMH OCIOKHEHUSIMH SIBIISTFOTCS
Ha3aJbHbIM KCEepo3 M peluIuBUpYIOMUN snucTakcuc (10 45% ciaydaeB). OObEKTUBHOE YAIMHEHUE
BPEMEHN MYKOLIWJIMAPHOIO KIUpEeHca (B cperHeM Ha 45% OT UCXOIHOTO YPOBHS) CBUAETEILCTBYET O
TPAH3UTOPHOM CHIDKEHHH 3aIIUTHON (PYHKIHMM BEPXHHUX ABIXAaTEIBHBIX MyTEH M PUCKE BTOPHYHOU
KOJIOHM3AIIUK MTaTOreHHOM MuKpoduiopoii [5, 8, 15].

3. Knunnueckasi 3HaumMocTb: HecMOoTps Ha NpeMMyLIECTBEHHO OOpaTUMBIH XapakTep
BBISIBIICHHBIX W3MEHEHHH, OHM CYIIECTBEHHO CHIDKAIOT KOMIUIAGHTHOCTh M KadecTBO JKU3HU
MAIMEHTOB.

4. PexomeHpanmu: YCHEIIHOE BEJEHUE MNAIMEHTOB  TpelyeT  MEXIUCIMIIMHAPHOTO

B3aUMOICUCTBHUS ACPpMaToJIioroB u OTOPHUHOJIAPUHI'OJIOTOB. O0s13aTeabHOE BKJIIFOUCHHC
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WUPPUTAIIMOHHOW TEpamuyd W HA3aJbHBIX SMOJICHTOB B IMPOTOKOJ JICYCHHS C TEPBOTO THS IMpHEMa
npenapara siBISIeTCs TaTOTeHETHYECKH 00OCHOBAaHHBIM METOJIOM NMPOQMIIAKTHKH OCI0KHEHHH.

CHucoK MCNOJIb3yeMOi JIUTepaTyphbl:

1. Layton A. M. The use of isotretinoin in acne // Dermato-endocrinology. — 2009. — Vol. 1, No.
3. —P. 162-169. (Knaccuka 1o MmexaHusmy JeHCTBHS).

2. Gorpelioglu C., Ozcan M., Sarifakioglu E. Influence of isotretinoin on nasal mucociliary
clearance and nasal flora of severe acne vulgaris patients // European Archives of Oto-Rhino-
Laryngology. — 2010. — Vol. 267, No. 9. — P. 1469-1472. (KnroueBoe uccnenosanue no MIK u
CTa(hMIIOKOKKY ).

3. Bigby M. A systematic review of the efficacy and safety of systemic isotretinoin in the
treatment of acne // Archives of Dermatology. — 2001. — Vol. 137, No. 10. — P. 1305-1314.

4. Cevizci R., Altun 1., Tasdemir S. et al. Evaluation of the effects of systemic isotretinoin on the
ear and upper respiratory tract // The Journal of Laryngology & Otology. — 2015. — Vol. 129, No. 11.
— P. 1111-1116. (McTOYHHMK JaHHBIX IO CIIYXYy H IJIOTKE).

5. Aydogan I., Turan H., Karaduman A. et al. The effects of systemic isotretinoin on the nasal
mucosa and mucociliary clearance // Journal of Dermatological Treatment. — 2007. — Vol. 18, No. 4.
— P. 232-235. (Mcrounuk mudp 9,5 vs 13,8 muH).

6. Brazzini B., Pimpinelli N. New strategies in oral isotretinoin treatment for acne vulgaris //
Expert Opinion on Pharmacotherapy. — 2002. — Vol. 3, No. 11. — P. 1597-1605.

7. Karadag A. S., Ertugrul D. T., Tutal E. et al. Evaluation of isotretinoin-induced hepatotoxicity
and hyperlipidemia // The Journal of Dermatology. — 2011. — Vol. 38, No. 11. — P. 1047-1053.

8. Malinsky K. C. et al. Side effects of isotretinoin on the mucous membranes of the upper
respiratory tract // Journal of Clinical Dermatology. — 2018. — Vol. 22, No. 4. — P. 301-308.
([{annble o yactote snuctakcuca 45,2%).

9. Ucak H., Demir B., Cicek D. et al. Evaluation of the effect of systemic isotretinoin on hearing
threshold and transient evoked otoacoustic emissions in patients with acne vulgaris // Journal of
Dermatological Treatment. — 2014. — Vol. 25, No. 5. — P. 374-377. (IlonpoOGHOCTH IO CITyXOBOMY
amnmapary).

10. ITorexaeB H. H., Kpyrnosa JI. C. MU30TpeTHHOMH B TE€panuu aKHE: COBPEMEHHBIE ACIEKThI
s dexTuBHOCTH U Ge3onacHocTy // Knunuueckaa depmamonozcus u eeneponoeus. — 2016. — T. 15, Ne
2. — C. 60—68. (OTeuecTBEHHBIN HCTOYHUK IO AKHEKYTaHY).

11. CamuoB A. B. AxHe u akHepopMHBIE AepMaro3bl. PykoBoacTBo ans Bpadeil. — 2-e uza. —
M.: ®apwmrek, 2014. — 352 c.

12. Rademaker M. Adverse effects of isotretinoin: A retrospective review of 1743 patients //

Australasian Journal of Dermatology. — 2010. — Vol. 51, No. 4. — P. 248-253.

35



Me:xaynapoaublii HayuHbIii ;kypHaa AKAJTEMUK Ne 1.(300) 2026 r.

13. Erdemir A. V. et al. Effects of oral isotretinoin on the nasal cavity and the paranasal sinuses //
European Review for Medical and Pharmacological Sciences. — 2013. — Vol. 17, No. 20. — P.
2801-2805.

14. Brzezinski P. et al. Systematic review: Isotretinoin and its side effects on the upper respiratory
tract // Dermatologic Therapy. — 2020. — Vol. 33, No. 6. — P. €14251. (Cexwuii 0630p).

15. Kozlowski P. Mucociliary transport changes in patients treated with systemic retinoids //

Advances in Dermatology and Allergology. — 2021. — Vol. 38, No. 2. — P. 215-220.

36



Me:xaynapoaublii HayuHbIii ;kypHaa AKAJTEMUK Ne 1.(300) 2026 r.

XOP OHEPIH 3EPJAEJIEYIIH HEI'I3T'T KESEHAEPI MEH
SEPTTEY HAPAJIUT'MAJIAPBIHBIH TIAMYbI

A6oynna Hypaii Kaiipamxuizol

Kypmanzazvr amvinoaewt Kazax ¥immuoix Koncepeamopuscuoinviy

2 Kypc mazucmpanmol

Anmamul, Kazaxcman

Founvimu orcemexwi: enepmany kanouoamel, Kacumosa 3ynvpus Manukosna

Apgnmatna

Xop eHepi My3blka MOACHHETIHIH MaHBI3/Ibl Calachbl PETIHAC TapUXHU JaMy OapbIChIHAA TEK
OPBIHAAYIIBUIBIK asChIHIA FaHA €MEC, COHJAl aK FhUIBIMH-3€PTTEY HBICAHBI PETIHJE /i€ KAJIbINTACTHI.
Ochl TypFblIaH alifaHza, XOp ©HEPIH FhUIBIMH 3€pieliey MEH OHBIH TEOPHSUIBIK HETI3JEepiH,
o/licHaMaJIbIK OaFbITTaphIH JKOHE 3epTTey MapaJurMalapblH alKbIHAAy bl Tanam ereai. Makanaaa xop
OHEPIH 3epJIeiICy/IiIH TapUXU KaJBINTACY KOJIaphl, HETI3T1 JaMy MEH 3epTTey JKyHelepiHiH Ke3eHaepi
KapacThIpblIaabl. MyHIa XOp ©HEpiHIH KOHE JQYIpAeH OacTam 3aMaHayd 3epTTey HbICAHBIHA aifHATY
YAEPiCiH KYHeJIeld OTBHIPHIT, OPTAFACKIPIIBIK TEOPHSUIBIK TpakTaTTapaaH (enoekrepaeH) 6acramn, X VIII-
XIX FaceIpiapaarsl XOp JKYPri3y FbUIBIMBIHBIH KaJbIITACybl MEH XX FachIpJarbl KEUICH[ 3epTTey
OarpITTaphl TanmaHaabl. COHBIMEH KaTap, XOp ©HEPiHIH FBUIBIMH HETI3[CPiHIH KaJbIITacyblHa YJIEC
KOCKaH KOPHEKTI FalbIMJap MEH MY3bIKaTaHYUIBUIAPABIH EHOEKTEepi HaKThl JEpPEeKTep HeTi3iHIe
capanaHa/bl.

Xop eHepi — ajlaM3aT MOJICHUETIHIH KOHE opi KYpAeli My3bIKaJIbIK canajapblHbIH Oipi. On Tek
OpBIHJIAYIIBUIBIK TOKIPUOEMEH IIEKTeNIMEH, OJIEYMETTIK, ICTETUKAJBIK, PYXaHU >KOHE TOpOuerliK
KBI3MET aTKapaThIH KOIKBIPIbI KYOBUIBIC PETIHAE KANBINTACTHL. Y KBIMABIK OH alTy OOCTYpl €kKenri
noyipAeH OacTay anbll, yakbIT ©Te Kelle KociOM eHep JeHreiiHe KeTepulil, FbUIBIMH TYpPFblIa
3epTTeneTin aepOec canara aifHangsl. OCBl ylepicTe XOop eHepl TeK OpbIHIAYUIBUIBIK CHUIIATTa FaHa
eMec, COHBIMEH KaTap, TEOPHSUIBIK, TeNaroruKaiblK TYPFhIIAHNIA 3epAClICHETIH HBICAH peTiHIIe
KaJIBIMITACThl. XOP OHEPIH 3€PTTEy HETi31 — OHBIH J1aMy 3aHIbUIBIKTAPBI, KYPHUIBIMIBIK €PEKIIETIKTEDI,
KOIJIaybICTBUIBIK OPBIHAAYIIBIIBIK CTHIIBJEP] KOHE XOpMeHCTepiik Oackapy >KyHeciH TYCIHIIpY
KOKETTUIINHEH TYBIHIAABL. Op TapuXU KE3CeHJE XOp OHEpiHe JereH KesKapac e3repim, 3epTTey
o/icTepl MEH MapajAurManapsl 1a kaHapbll OTHIP/IbL.

Ocsl opaiifia, Xop eHEpiH FBEUIBIMH TYPFbIIA 3epaeNeyAiH KaIbIITACcy >KOIJapbIH, OHBIH HETI3T1
Ke3€eHIepl MEH 3epTTey NMapaJurMaiapblHbIH 1aMy €peKIIeNIKTepPIH Tanay Ka3ipri My3bIKalbIK FhUIBIM
yuIiH e3ekti Oonbin Tabbl1aael. Cebebi XOp OHEpiHIH TapUXU-TEOPUSIIBIK HETI3JepiH KXyhenl Typhae
KapacThIpy  OpPBIHAAQYIIBUIBIK  JKOHE  NEJaroruKaiblK  TOKIpUOEHI  KETUIAIpyre,  FhUIBIMHU
TYKBIPBIMIAPABIH diCHAMAIIBIK Oipi3AUTIriH KaMTaMachl3 €Tyre, COHJAai-aK 3aMaHayd XOp OHEpiHiH
JaMy YIEpiCTEpiH TEPeH TyCiHyTre MyMKIHAIK Oepei.

Xop eHEpiHIH TYH TaMbIpbl COHAY €Xelri JdyipiaepaeH Oactay anranbl Oenrimi. OHBIH imIiHzae
exenri ['pekusi, Mpicelp, Pum, BaBwiion, YHaicTan chiHABI enjuepii aram aiWtyra Oomansl. Con
Ke3eHAEepAC XOp CalT IOCTYPMEH, MIHH PICcIMAEpAe, XalmbIKTBHIK €HOCK OapbhIChIHIA, IMIEpyiepie,
MepeKelliK ic mapanapaa opbiHAanFaH. OCbl TYpFbIIa aTalfaH eJIEPIIH XOp eHepl Typaibl ka3da
JiepeKTepre TOKTAJBIN KETyre 001aIbl.

Exenri MpIchIpa XOpMEH oH alTy AIHU paciMuaepie KOJTaHBUIALI. AOBI3Zap MEH OHIILIEp
KyJaiiap MeH TeprayblHAapAbl MaJaKTaWThIH TUMHAEp OpbiHIaAbl. OcblHAAW ACTYprep
MeconoTtamusia xoHe Oacka Ja KeHe epKeHuertepae Ooyabl. Exkenri I'pexusnma xopMeH oH auTy
TeaTp KOUBLIBIMIAPBIHBIH aXKbpIpamac Oedirine aiiHamael. XOp Tpareausuiap MEH KOMeEAHsUIapaarbl
opekerTepre TYyCiHIKTeMe Oepim, KeHinmkepiaepaiH ce3iMIepi MEH OiIapblH JKeTKi3mi. ['pekxrep
MY3bIKQIBIK TEOPUSHBI, COHBIH IIIIHAE TapMOHHS MEH BIPFaK Typajbl UNMII JaMbITTBL Al
OpTtaracelpia XpUCTHAHABIKTBIH KEITYIMEH XOPMEH OH alTy KYJIIIBUIBIK POCIMIEPIHIH MaHBI3IbI
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Oemirine aiiHangel. [ [lama ['puropwiinin aTeIMeH atanraH rpuropuaH xopaisl bateic Eypomnanarsr
Hripkey My3bIKaChIHBIH Heri3i Oonapl. XOpMeH oOH alTy OipAaybICTBUIBIKICH JaThIH TUTIHIE
opbHAaN eI [1].

Opraracelpiapia KociOM XOp MOJEHHMETIHIH opTanblkTapsl Pum men Munannbsig (MTanus),
[apwxk, Pyan, Men, laptpaein (Ppanuus), Peiixenaynein (I'epmanus), Cen-l'annenniy
(ILIBeiiapus) MOHACTBIpbJIApbl MeH cobopaapel Oonabl. OcblHAA Y3IIK OHIIUIIK MEKTenTep
OpHaJIachll, e0ep oHIIIEp MEH PEreHTTep/l JalibIHIaAbl )KOHE XOPMEH OH alTy/IbIH aHa TYpJiepiH
IambITTHI [2, 12-6.].

XIV-XVI racelp Xop eHEpiHIH MHPOTPECCUBTI TYpAe AaMmblraH adyipi Oonabl. byn kesenne
NOJU(OHUSIIBIK My3bIKa CTHIIIHIH JaMybIMEH KaTap, XOp/bl MPo(decCHOHA bl KOIIaybICThUIBIK IIbIFa
Oactagpl. XOpMEH OH aillTy OHEepiHIH casCu KOFaMIBIK POJl apThill, XaJbIKTBIK JIEMOKPAaTHSUIBIK
KO3FaJIbICTapbIHIa XOp alTy eHepi, Olap/bl a3aTThIK Kypecke OipiKTipyIiH cuMBOJBI 60i1bl [3, 168-
0.].

XKanmel Xop eHepi op TapUXU KE3E€HIE KAHAPbIN, TOJBIFBIN, ©3 OOJMBICHIH CaKTaill OTBHIPHII
epKeHJel Aeyre 001abl. YaKpIT 6TKEH CallblH 0J1 Ma3MYHJIBIK opl KOPKEM/IIK TYPFbIJaH KEMEJIEHIIL,
kaHa cunarka ue 6ospl. OCbIHAal TapUXU 3BONIOLUSHBIH HOTHKECIHJE XOp oHepl OyTriHae aleMIiK
MOJICHUETTIH akplpamac OediriHe aiHanabl. Ocbl opaiijla XOpPMEH oH aliTy eHEpIHIH TapuXu Jamy
KOJIBIH KapacThIpa OTBHIPBIN, OHBIH agam3aT MOJCHMETIHIH €H KoHe Ke3eHJepiHeH Oacray ajraHbIH
OaiikaabIK. 3epTTey OapbIChIHA Y)KBIMIBIK OH aMTyAbIH alfallKbl YJIATUIEpl FYPBINTHIK JKOHE CailT-
KOPAJIFBUIBIK CUIIATTa OOJIFAHBIH, aJl YaKbIT ©T€ KeJle IIHU PICIMAEPMEH, TeaTp eHepiMEH JKoHe Kaciou
My3bIKaMEH ThIFbI3 OailflaHbICTa JaMblFaHbIH aHFapiblK. JKorapeina alTbulFaHgail, opOip Tapuxu
JOyipAe XOp ©Hepl OpBIHIAYIIBUIBIK EPEeKIIeNIKTepl MEH KOPKEeMIIK MYMKIHMIKTEpiH KEHEHTIm,
OlpIaybICThl YHUCOHHAH KYpJeJi KemaaybsICThl onudoHusFa neiin xeruial. Kaiita epney, 6apokko,
KJIACCULIM3M JKOHE POMAHTHU3M KE3€HIEpiH/Ae XOp >KaHpJapbhIHBIH KaJbINTACHIN, KociOM JeHreiire
keTepuial. An XX racelpAad Oactan Xop ©HEepiHiH JaepOec FhUIBIMU-TIEarOruKalbIK OarbIT peTiHAe
KapacThIPBUIBII, OHBI 3€PTTEY AsChl O/IICTEMENTIK, MOJIEH! TaHBIMJIBIK TYPFbIIaH TOJIBIKKAHBIH KOpyTe
OoJ1aabl.

Ocpl opaiizia Xop eHEpiHIH Kajail JaMbIFaHbl FaHA €MEC, XOp OHEepi KalbIHa 3epTTei OTHIPHIII,
03 YJecTepiH KOCKaH OipkKaTap TEOPETHUKTEp MEH MYy3bIKaTaHYIIBUIAPABIH Ja EHOEKTEepIH auTy
MaHbI3/bl. COHJIBIKTAH Keseci 0e1iM XOp eHepiH 3epTTeylIiiepre apHauaabl. Xop OHEepiHiH JaMybl TEK
OpBIHJIAYIIBUIBIK TOKIpUOEMEH FaHa MIEKTeNIMEeH, FhUIBIMU TYPFbIIAH Ja KYHenl TypHae 3epielieHin
KenreHiH Oalikayra Oonaabl. Mys3blka TapuXbIHBIH OPTYPJl Ke3eHAEpiHAe FajbIMAap MeEH
My3bIKaTaHyLIbIJIAp XOP ©HEPIHIH IIBIFY TEerl, aTKapaTblH KbI3MET1, KYPbUIBIMABIK €PEKIIETIKTepl MEH
TapUXH 3BOJIIOLUSACHIH 3epTTey HbICaHbIHA alHANABIPABI. OCHI 3epTTEyYJIEPAiH HOTHXKECIHIE XOp OHepi
nepbec FBHUIBIMH OaFblT PETIHJE KaJBINTACHIN, OHBIH TEOPHSUIBIK JKOHE OIICHAMANBIK Heri3epi
xacanapl. COHIBIKTaH XOp OHEPiH 3epTTereH FaJlbIMIap MEH OJlap/blH €HOCKTepiHe TOKTally aTallFaH
casiajiarbl FbUIBIMHU KO3KapacTapAblH KaJbIITaCYbIH TYCIHYTre MYMKIH/IK Oepei.

Ex anrambsinaa xop Typanbl eHOeKTepAeH OYpbIH, JKallbl My3blKa Typabl, OHBIH iMIIHAE, XKa3zy
oflici, TapMOHHMsS, MHTEpBaJl, KONJAybICTbl OpraHyM, MOJIM(OHMSA, KOHTPAIYHKT CBIHABI TPaKTaTTap
XKapbelK KepreHiH aWtyra Oomaapl. ConblH imiHae bosuwmiinin «Mysbsika imimi typans» («De
institutione musicay), IX raceipaa [lceBno-Xyk6anbareiy «My3biKka )KeHIHIET1 HYCKayIbIK», («Musica
enchiriadis») xone «Hyckaynbikka Tycinaipmenep» («Scolica enchiriadis»), XI raceipma I'Bumo
1’ Aperio «Micrologus», XV-XVI raceipnapaa Moann TuakTop «KOHTpamyHKT @HEpl Typalibl KiTarby
(«Liber de arte contrapuncti») aTThl €HOETIMEH KOIIaybICTHl IMOJU(POHUS MEH KOHTPAITyHKT
3aHIBUIBIKTAphl kyienen, amn JIxoseddo 3Bapmuno «[apmonus Karumamapel» («Le Istitutioni
Harmoniche» TpakTarbl apKbUIBI J1ajl, TApMOHUS KOHE WHTEPBAIIBIK KYPBUIBIMABI FUIBIMU TYPFbIIA
aIenaen.

An XX Facelp — XOp ©HEpiH KeLeH I 3epTTey1iH OacTamachl OOJIIbI IeN HAKTHI aiiTyFa 0oJaibl.
Anram Gonsin Eypomnasa xop eHepi Typaibl *KMHAK Oacrmajap >KOHE XOpFa KaTbICThI JKaHAJBIKTap
alllKaH 3epTTeyuIiiep o3 eHoekrepiMeH ke3re TycTi. CoHblH imriHae XX FacbIpIbIH €H ipi BEHT PHSUIBIK
KOMITO3UTOPBI, TEOPETUK dpi megarori — 3ontad Komaiaer aram aityra 6omaapl. O My3BIKAIBIK O1TIM
Oepy camacelHIa YJIKEH YJieC KOCKaH J>KOHE J>KaHaJbIK amkaHaapablH Oipi. OHbIH «Tanmamansl
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Makajanapy» OJKUHarblHAA (OJBKIOP JKOHE XallbIK MY3bIKachl, MY3bIKaHbl OKBITY 9JICTEDI,
MeJarorukachl >KablHIa KeNTereH axkmaparrapMmeH OemickeH. CoHIall ak My3bIKaNbIK OimiM Oepy
omiciH JnambIThil, KeiiH «Komait omici» JereH artneH oneM OoWbIHINIA Typii OuriM  Oepy
OpTaJBIKTApbIHAA KOJJaHbUIABL. Ocipece Oy oiic Oajamap MEH My3blKara KelreH opOip >KaHMIbI
OKbITy/la KeMeriH Turizai. MyHna OanaHbl OKBITY, JAaMbITY OapbIChlHIA KE3€H KEe3eHMEH Typil
TOCUIZIEpAl KOJNJaHy, SFHU aJJAbIMEH €H J>KEHUI MY3bIKaIbIK JKaHa YFBIMJAAPMEH TaHbBICTBIPHIIL,
KEeHIHIpEeK KHUBIH JEHreiiepre oTim, OamaHblH OLTIM JACHTEWIH >KOFapbl YFhIMJApFa ©TyMEH, TYpJi
KaTThIFyJapMeH ky3ere acajapl. COHbIMEH KaTap, COJIbMU3ALUS, MHTOHALMA, 1IIKI €CTYJl JaMbITy
CBIHJIBI IEPEKTEPMEH 1€ OOJTICKEH.

Hewmic kommnosutopsl opi memaror Kypr Tomac «Y4eOHHUK XOpOBOTrO JUPHUKHPOBAHUS
(«Lehrbuch der Chorleitung») aTTbl yil TOMABIK XOp JUPUKEPIBIFIHA KATHICTHI OKY KypasbiH 1935
KBUIBI JKa3FaH OonaTbiH. byn eHOexk anram IIbIKKaH Ke3eHHEH Oacran ['epmanusi, ABcCTpus,
[IBeitnapusi CHIHIBI €IIAEPAE XOp AUPIKEPIAPbIH OKBITYABIH HETI3T1 9ICTEMENIK KypaaaapblHbIH
Oipine aifHanapl. COHBIMEH KaTap, XOp OpPBIHIAYUIBUIBIK ©HEpPi MEH HMHTEepPIPETAlMsChIH 3epTTereH
HEMIC My3bIKaTaHyIIbICHI opi Auprkep BunbprensM OmaHia XopMeH BoKajFa apHanFaH «PykoBoacTBO
no xopoBomy nenuro. I. [ToBcenneBHoe (ecrectBeHHoe) menue; II. XynoxkectBeHHoe meHue» («Die
Chorfiihrung. I. Das umgangsméaBige Singen; II. Das kiinstlerische Singen») aTTel eki Oemimai KUHAK
mibiFapapl. by eHOek cosl 3aMaHAarbl XOpIbl JUPHXKEpNIay MEH BOKAIABIK oiCTepi KapacThIpFaH
HET13r'1 OKY KypaJbIHbIH Oipi OO IbI.

[Mutep Punnunc aTakTbl IUPUXKEP >KOHE KOHE XOp My3blKachlH 3eprreyiui. Kaifra epiey
TOYipiHiH TOIH(OHMSIIBIK XOP MYy3bIKACHIH FRUIBIMH TYPFbIA 3epTTereH. ToNbIFpIpak aiTKanma XV—
XVI racblparbl Xop IIbIFapMalapblH 3€pTTeN, Koipkazdajmap MEH ecki HoTajmapabl Taimaaisl. Oin
ocipece AaybIiC KYPBUIBIMBI, MHTOHAIIWSA, TUKITUS CHUAKTHI Mocenenepre kem KeHin 6emmi. CoHbIMEH
karap, o 1973 xbuibl «The Tallis Scholars» aTTel XOp YXKBIMBIH KYpy apKbUIbI €3 TE€OpHUSIIApbIH
TeKcepir, 1aMbITThl. COHIBIKTaH OHBIH KYMBICHI TEK TEOPHUS eMeC, TOKIPHOEIiK TYPFBIIaH 1a MaHbI3bI
ete xorapbl. OHbiH «English Sacred Music» aTtel enferi 6ap. MyHaa oy HIipKeyaiH XOpbI jKoHE
pedopManusaH KeHiHT1 My3bIKaHBIH ©3repicTepl Typajibl KapacThIPbII jKa3FaH.

Jlxon IloTTep Kasipri 3aMaHHBIH BOKal ©HEPIHIH KOpHEKTI exuijepiHiH Oipi. Oa BOKaJJIBIK
©HEep/1 FhUIBIMH TYPFBIJIa 3€PTTETEH MY3bIKaTaHyIIbI peTiHe e TaHbiMaji. OHbIH eHOekTepl keOiHe oH
aliTy MoOJIEHHETIMEH CTHJBbJAEPIH JKOHE Ji€é OpBIHJAYIIBUIBIK EpeKIIeNIKTepiH TepeH TYCIHyre
OarpiTTaFad. OHBIH BOKaJIJBIK aHcaMmMOJIbMEH OpbIHAayda opOip AaybICTBIH ©3apa yilieciMi,
MHTOHAIMA CBHIHJBI TYpPJdl TEXHHMKaJapJblH MAaHBI3bIH aranm KepceTkeH. JKaimbl aiTKaHga OHBIH
3epTTeyJIepi OPBIHAAYIIBUIBIK MOICHEHETT] JaMBITYFa YIIKEH YJIec KOCTHI ieyre 0oJabl.

Yecrep JI. OnBec aMepuKalblK XOp AMPIIKEPl, MEAAaror oapi My3blKa 3epTTeylIici OOJbIm
TabbU1asbl. O acipece XOp eHepi MEH OHBIH TapUXbIH 3€pTTeyMeH TaHbIMail. O y3aK >Kpuigap OO
yHHMBEpcHUTETTe cabak Oepim, Xop YKbIMAAapbelH OackapraH agaMm. Famesim peringe on bateic xop
MY3BIKaCBIHBIH JIAMYBIH 3€pPTTEI, OChI cajaja MaHBI3[bl €HOEKTep >Ka3FaH TYIFaIapasH Oipi. OHBIH
«batbic xop My3bikachiHBIH Tapuxbl» (A History of Western Choral Music) arTtsl kiTaObl 6ap. byn
€HOCKTE aBTOp XOp OHEpIHIH KOHEe JIIHU OHJCPIHEH OacTam Ka3ipri 3aMaHfa JICHIHTI Tapuxu JaMy
Ke3eHJepiH JKyHeni Typae KapacTelpbinm ka3raH. COHBIMEH KaTap, op IOYIpAiH CTHIBIIK, XOp
OPBIHAAYIIBUIBIK €PEeKIIETIKTEPIH, KOMIIO3UTOPJIAP IbIH LIbIFApMaapblH Tanan kepceTkeH. COHbIMEH
Karap, OyJ KiTam My3blKa CallaChIHAAFbl CTYAEHTTEpre, 3epTTeyllijep MEH XOp MaMaHJapblHa
apHaJIFaH MaHbBI3ABl Kypan Oombim TaObu1aabl. OChIHAAN aMEpUKAIBIK 3epTTEYIIUICPIIH KaTapblHIa
Henunc poktel, Dnu3zaset ['punai, Jonansn xeit I'payTTsl na atan eryre 6omansl. Jonamba JIx.
I'payrra baTbic My3BIKAChIHBIH TapHXbIH KapacTblpraH 3epTTeylli. OHbIH «baTbiC My3bIKaChIHBIH
tapuxb» (A History Western pf Music) arTel xuHaK Kitammachkl 0ap. byn eHOekTiH Ma3MyHBbI
OOMBIHIIIA MY3BIKAHBIH KOHE MOyipAeH OacTam Kas3ipri TaHFa JEWIHT1 SBONIONUACHIH, 9p IQyipJeri
CTHJIb, KaHp, TYPJl KOMITO3UTOpPJApbIH IIbIFapManapsl Typaibsl MamiMeT Oepeni. CoHbIMEH KaTap,
MY3BIKQIBIK TEOPUS MEH TIXKIpUOeNmiK TapuxbiH Tanman kepcereni. An Jleanc Ilpox Gonca «Xop
penepyapb» (Choral Repertoire) arTel eHOEKTI jka3FaH 3epTTeyuriiepAid Oipi Oonbim Tadbuiagsl. Ox
Oy eHOEK XOp IIbIFapMalapbIHBIH TapHXBI JKOHE PETeTyaplibIK MOceselepal KeHiHAe kazFaH. by
KiTanTa OJI OpTa FachlpllaH Kas3ipri 3aMaHfa JEWIHr1 XOp IIbIFapMaliapbl MEH Oenriii casrepliepaiH
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TYBIHJIBIIAPBI, COHBIMEH KaTap, OJapAblH TapuXbl MEH CTWJIBIIK €PeKIIENIKTepPiH KapacThIpraH. Al
Onuzaset ['pun Oosica quprmkepitik Mocenenepli 3eprrereH ranbiM. OubiH «Kaszipri auprxkep» (The
Modern Conductor) aTTel eHOeTi TUpHXKEpIIIK OHEepre apHaJIFfaH MaHbBI3IAbl €HOCKTEPiHIH Oipi OOJIBII
Tabbutanbl. On Oys KiTanTa AMPUKEPIIK TEXHUKAHBIH HETI3T1 KaruJaldapblH KapacTblpraH. ATam
aliTKaHAa, KOJ KMMBUIbI, ©JIIeMJIEpll HaKThl KOPCETY, TEMII, TUHAMUKA, ABIOBIC KYPri3y TOCUIIEpIH
KEHIHEH TYCIHIIpe/i.

XKanmb! aliTKaHAa MWETENIIK 3epTTeyIIepAiH eHOeKTepiHe YHUICEK, oJlap My3blKa TapUXbIHAH
Oacram, opTypial OpaTopus, KaHTaTa, XOp, BOKaJ, OaThlc My3bIKachl OJlaH OeJieKk My3bIKaMeH
QJICYMETTaHY/bI J1a JKaH >KaKThl KapacTBIPBIN 3epTTereHiH OakaasiK. COHBIH OapbhIChIHIA BOKAJI XOP
TEXHUKAChl, AHCAMOJBJAIK OpBIHJAY, MY3bIKAJIbIK CTHJIBIACPAIH HBATIOLUACHIH FBHUIBIMH TYPFbIIA
KYHeEIeN, TEOPUsUTBIK HEeTi3/IepiH KalbImTacThIpasl. OCBl 3epTTeysiepMeH KOca, OphicTapaa 3 eliHje
XOP ©HEpiH JaMBITHII, TAPUXU AICTYPJIEP MEH 3aMaHayH MPAKTUKaHbI O1pIKTIpE OTHIPHIN 3epTTeyIepi
KAIIFACTBIP/IBI.

E>xenri PychTiH oHIIUIIK MOACHUETIHIETT XOPTaHy IbIH ayiFamkel 6acramacsl A. M. Me3eHuTiH
«A30ykm» eHOekTepi 60iabl. byn eHOekTepae exenri opbic My3bIKaJIbIK TEOPUSCBIHBIH TIXKipHOect
KUHAKTaJbII, JIHU KbI3METTErl oH aliTy MEH My3blKaFra HaKThl KO3Kapac KaJbINTacThIpbULABI. by
eHOEKTIH ©3eKTUIrl OYriHri KyHre jAeiiH cakranraH. O »all FaHa oH aliTyFa apHajfaH HYCKAyJbIK
eMec, OHJa COJI Ke3EeHJer! QHLIUIIK AQCTYPIIEP/iH JKallbUlaMachl, OpbIHIAY TICUIIEPI MEH KOPKEMIIK
Karuanapsl KaMTeutFaH [4, 298-6.].

An Peceiiie xop eHepi JXeHIHIE 3epTTereH 3eprreyuriep KarapbiHna J[.PasymoBckuii,
C.Cmonenckuit, T.0. aTan aifTyra 00Jajbl.

OpbIc mpaBociaBHENK IIIpKey OHIIUIIK ©HEpiHiH Facklpyiap OOibl KaJbINTaCKaH JOCTYpPiHE
kapamactal, XIX raceipabiH 60-KpuTnapbiHa JCiiH OHBIH TapUXbI, TEOPHSICHI KOHE OPBIHAAYIIBIIBIK
ToxipuOeci oI Jie KEeTKUTIKTI AeHreiae 3eprrenmeret eai. A. @. JIbBos, B. M. YHnonbckuii, kHI3b B.
®. OmoeBckwii OpHIC TIPKEY OHIHE KATHICTBI KONTETeH MaTepHajjap apHaFaHbIMEH, OJapIIbIH
3epTTeyiepi KeHiHT1 FBUIBIMM 13JIeHicTepre Heri3, iprerac OojfaH eHOEKTep peTiHae OaraiaHaJibl.
lipkey oHIILTIK ©HEPIH FHUIBIMU HET13/1€ TEOPUSIIBIK TYPFbIIaH TEPEH api Kac10u JeHreiine 3epTTereH
ayrFamkel FaseiM — Jimutpuii BacunbeBud PasymoBckuii 60m1bl [5, 26-6.].

J1. B. PazymoBckuil opbic mpaBociaBue IIPKEYiHIH KOHE o9H alTy JSCTYpIH, 3HAMEHIIK dyeHl
(3HamMeHHBIH pacmeB), KYIIIBUIBIK HOTAJIBIK KITaNTapblH, SHINUTIK KOJDKa30aldapIblH TapuXbl MEH
MOTIHAIK €pEeKUIeNIKTepPiH, UIPKeY MY3bIKAChIHBIH TapUXu JaMyblH 3epTreni. On KenTereH KeHe
KoJDKa3z0amap/ibl dKUHAI, CAJIBICTHIPHII, OJIapIbIH MY3bIKAJIBIK JKOHE TAPUXU €PEKIIETIKTepiH Talaa bl
J1. Pa3zymMOBCKHii 3epTTEyJIEpiH TEK TEOPHsIFa eMec, COHJIai-aK HaKThI JIEPEKKO3Iepre, eXKelTi HOTaJIbIK
KoJpKazbanapra cylieHe OThIpbIN >Kypri3zai. COHBIMEH Katap, OJI OpbIC IIipKEY 9H OHEpiHIH TapHXbIH
aiFall peT FhUIBIMU HEri3fe >KyHenenm >ka3apl. 3HaMEHIIK oH JOCTYpIHIH HIbIHAWBI HYCKaJlapblH
KaJIblHA KENTIpyre THIPBICTHI, KYJIIIBUIBIK HOTANBIK KITaNTapblH TYNHYCKa KoOJDKasOanapMeH
CaJIBICTBIPBITI, OJAPJABIH OypMalaHFaH TYCTApbIH aHBIKTa/bl. OHBIH €HOCKTepiHe CYyWeHOel OphIC
HIipKey MY3BIKAChIH 3epTTey MYMKiH eMec jieyre 6omnanbl. CoHnpikTan J{. Pa3yMOBCKHIT My3bIKaJIBIK-
TapUXH FEUIBIMHBIH HET131H KaJIayIIblIapabiH 01pi OOJIBITT caHaIabl.

Opbic 1mIipkey My3BIKAChIH, 3HAMEHJIK pAacleBTi, KOHE HOTAJIBIK Ja3ylIbl 3epTTEreH
3eprreymiiepain Karapbiaaa C. CmomneHckuiiai ae arayra 6omaapl. O mrpkey My3bIKachl Typaibl
eHOekTep nae xazapl. MeicanFa: «O ApEeBHEPYCCKHX IMEBYECKMX HOTALMUAX», «A30yKa 3HaAMEHHOTO
neHus», «Kypc XopoBoro nepkoBHOro mneHus», T.0. «O IpeBHEPYCCKHMX MNEBYECKUX HOTALUAX)»
xuHarbiHAa C.CMOJICHCKUI KOHE OPBIC KPIOYOKTHIK (HEBMAJIBIK) Ka3yblH FBUIBIMH TYPFbIIA TaJJIAIl,
OHBIH KYpBUIBIMBI MEH TapHUXM JaMyblH CHUMNATTaipl. Al «A30yka 3HAaMEHHOTO MEHMS» aTThl
3HAMEH[IIK OyEeH/I OKBITYFa apHAJIFaH OKY-OJiCTeMENiK eHOETiHIe KOHE OeNTiuIepAiH MaFbIHACHI,
OKBUTYBI OHE MPAKTUKAIBIK KOJIAHBLTYBI TYCIHIIpiaeai. On mrpkey My3bIKachIHBIH TapHXbl, CTHIIb
Mocenenepi, XOp OpBIHIAYIIBUIBIFBI JKOHE HOTAJBIK KiTamTaplsl TY3€Ty Typaibl na Oipkartap
Makananap >kapusiiarad. «Kypc XopoBoro mepkoBHoro neHus» eHoeri XIX-XX racelp apanbIFbIHIIA
IIBIKKAH JIOCTYPJIl MPABOCIABTHIK XOP MEH JIHM My3bIKara apHAJIbIN Ka3blUIFaH OKy Kypajibl. MyHzia
XOp My3BIKachl, JIHK XOp OPBIHAAYIIBUIBIK XKyieci Oepineni. COHBIMEH Katap, OKYJIBIKTa TEOPHUSIIBIK
XKoHe TokKipuOemik eki OeniM OOWBIHINA KapacThIpbUIaAbl. TEOpHUSIIBIK OemiMIe >Kalmbl My3bIKa
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HETi3/1epi, JaybICKa apHajJFaH J>XAaTTHIFyJiap, XOp OHEpIHJEeri op MJaybICTBIH peii MEH HeTi3NepiH
TyciHaipeai. An Toxipubenik OemimMae HIPKEYIiK dHIEp, epexkenep, TUHAMUKAa MEH WHTOHALUSIIBIK
EpeKIIeTIKTEP] )KOHIH/IE TOKTAIAIbI.

JXanmel Xxop eHepiHiH KaJbINTacybl MEH AaMybl OapbichiHAa PeceiiiH ©3iHIe KenTereH eHep
KaiipaTKkepJiepl aT CabICThI ieyre O0Iaibl.

Xop 6imiminig kociounenyine J1.C. boptasackuit, M.A. banakupes, I'.51. Jlomakus,

H.A. Pumcknii-Kopcaxo, B.C. Opnos, A.Jl. Kacransckuii oHe Tarbl OacKanapbIH OeICeH i
MY3BIKaJIBIK-KOFaMJIbIK KbI3METTEpi acep eTTi [6, 8 0.].

Peceit TeopextuxTepiniy apaceinna b.B. Acadwes, I1.I'. Yecnokos, I'.JI. Epxemckuii, 1.A.
Mycun, B.JI. XKusos, K.I1.Bunorpanos, A.A. Eropos, K.b.Iltuna, B.Il.Unsun, I'.A. JIMurpueBckuit
xoHe T.0. arayra Oonanel. b. B. AcadpeB WHTOHAIMSIIBIK TEOPHsT apKbUIBI XOpP MY3BIKACHIH TapUXU
yzaepic perinae Kapacteipabl. An II. I'. UecHokoB 6osca «Xop U ympaBieHHE UM» €HOEriMeH Xop
OackapyIblH TOKIpUOETIK-TeOPHsUIBIK Heriznepin skydeneni. OHBIH €HOETIHIE XOpFa KaTbICThI
KeNTereH MajimMeTTep OepuireH. Atan aifTcak, »KalIlbl XOp Typajbl TYCIHIK, XOPMEH JKYMBIC jKacay,
TEXHUKaNap, T.C.C aKmaparrapMeH OemickeH. OHBIH XOpFa KaTbICTBl AHBIKTAMAChIIa KOITEreH
eHOeKTep/ie TaJKbUIAHBIN, MY3BIKAJIBIK OKY OpPBIHAAPBIHBIH XOp AMPIOKEpiey OeiimuepiHie >Kui
KapacTeIpbsiianel. OChl Opaiiia OHBIH XOp Typajibl AiTKAH CO31HE TOKTANBIN KeTyre O0JIabl:

«Xop — 3TO Takoe COOpaHHE MOIOMIMX, B 3BYYHOCTH KOTOPOT'O €CTh CTPOr0 YpPaBHOBEIICHHBIN
aHcam0Jib, TOYHO BBIBEPEHHBIN CTPOM U Xy/10KECTBEHHbIE, OTUETINBO BHIPAOOTAHHbIE HIOAHCH [7].

Byn anpIKTamMaza aBTOp XOPJbIH CalachblH aHBIKTAWTBIH YILI HETI3r 3JEMEHTTI aTal KepCceTTi
necek Oosazbl. OHBIH KaTapblHAa aHCamOJib, KYpbUIbIM KoHE HIoaHc. MyHnarbl aHcaMmOib («CTpOro
YPOBHOBEIIEHHBIH aHCaMOIIby») co31 apOip XOp MapTUACHIHIAFBl Jaybictap Oip OipiH ThIHIA Oimim,
IBIOBIC OIPKENKI Tene TeH eCTUTIN, Xop Oip ajaM CHUSKTHI ecTUTyl mapT. ExiHm — KypbUIbiM (CTpOi),
«TOYHO BBIBEPEHHBIN CTPOI» cO31 OapbIK HOTANAp Ta3a alTBUIbIN, eMIKaHIal (anbil 60IMaysl Kepek.
AJ yurHmi HioaHC («XyAOXKECTBEHHbIE, OTUETIMBO BHIPAOOTAHHbIE HIOAHCH»). MyHIa ABIOBICTHIH
JMHAMUKaChl, €KIiH, (pa3a aypbeic OpBIHAANYBI THIC AeTiHreH. SIFHM Obutaiia aTKaHga, Xop TeK
JYPBIC aWTHINT KaHa KOWMal, ce3lM IMOIMSIMEH KOPKEM TYpJe IIbIFapMaHbl JKETKi3e Oyl Kepek.
XKanmer aiitkanga I1.UecHOKOBTBIH Oy ce3aepi XOpabl Xail FaHa Oipre oH alTaThlH agamjap TOObI
eMec, KOoraphl JeHrenae yMbIMAacKaH, AJAIK MEeH KOPKEMJIIKKE HETI3JIereH OHep YXKbIMbI PEeTiHJIEe
KepceTei. SIFHu, HarbI3 XOpJia aHcaMOIIb/ie, KYphUIbIMIA, HI0aHCTa 09pi Gipre 00Iybl Kepek.

B.JI. )KuBoBTbHIH «X0pOBOE UCTIOTHUTENLCTBO: Teopusi, METOAMKA, MPAKTUKa» aTThl KIiTaObl XOp
OHEPIHIH TEOPUACHI MEH TIKIpUOEC )KOHIHJIE JKA3bUIFaH OKY-9JIICTEMENIK Kypasbl OOJIBII TaObLIA b
MyHa 0J1 TEOPHSIIBIK KaFbIHAH XOp TYpajbl TYCiHIK, OHBIH KYpaMbl, TUIITEPi, XOPMEH OpPBIHIAYIBIH
HET13/1epi aTalbll OTuUIeAl. OICTEMENIK )KYMBICTAp JKaFbIHAH JUPUIKEP XOPMEH Kasail )KyMBIC Kacaybl
KEepPeK JKOHE peNeTHIUsIAa KaHmall ojicTep KOJNJAAHBUIAABI, WHTOHALMWS, IHWKIHS, BIPFAK CBHIHIBI
MaHbI3/Ibl 3JIEMEHTTEp KOHiHAe OepiareH. Al TOXIpUOEiK KaFblHaH JUPUKEPMEH, XOpMelcTepMeH
XOPJIBIH OPBIHIAYIIBUIBIK JaFIbUIAPBIH TAMBITY YKOJIAPhl, My3bIKaHbI TYCiHY, HOTaHBI OKBII KOPKEM
TYpAE OpbIHIAY Tocinaepi >kailnel Oepineni. CoHbIMEH KaTap, OHBIH Tarbl «O My3bIKaJbHO-
BBIPA3UTEIBHBIX CPEICTBAX B XOPOBOM HCHOJHUTENIbCTBE» (19761.), «TpakToBKa XOpPOBOTO
npousBeneHus» (1986r.), «lcnonpHUTENbCKHUII aHamW3 XOpoBOTro mpousBeneHus» (1987r.)
«naTepnperanus xopoBoi My3bikm» (19911) atTel eHOekTepi Oap. by 3eprreynep xop Xyprizy
OHEPIHIH FBUIBIMH MapTeOeciH HblFaiiTa 6inai. Conapapiy iminae «HTepnpeTanus XopoBoi My3bIKI»
KiTaOBl XOP MY3BIKACBIHBIH WHTEPIPETAIMACH Typajibl FRIIBIMH €HOEK OOJbIN TaObIIaabl. Jlepekrepre
CYHEHCEK, aBTOp Y3aK yakbIT OOHBI XOPMEH >KYMBIC JKacaraH IeJaror peTiHlIe XOp MYy3bIKachIHIaFbl
MHTEpIpEeTalUsAHbl OpPBIHAAY MEH ILIbIFapMAallbUIBIK TYPFbIIA TYCIHAIPYAIH >KYHECIH KapacTbIpasbl.
CeiiTin 1991 xbImBI OCBI €HOEKTI HIbIFapaabl. MyHIa 0N JUPIKEpIEp MEH XOopMmeicTepiepre Xxop
OHEpIH TepeH TYCIHyMEH KaTap, LIbIFapMajapibl Ja IIbIHAWbl opi KOpKEM TypJe OpbIHIAY, Talaay
MOceNeNepiH KAMTHIBI.

O. CoxonoBThIH «/[ByxronocHoe nerue B Mmiaamem xope» (1987) aTTel kiTanTta Killi Xop SFHU,
OacTraybllll MEKTeIl KachbIHIaFbl OananapblH XOopAa €Ki JayblcTa oH aWTyJbIH (IBYXIOJIOCHOE TIEHHE)
HETI3T1 9J1ici MeH Teopusichl Oepineni. CoHmaii-ak eKi JaybicTa OpbIHIAy OapBICBIHAA TYPJIi BOKAJIBIK
KATTBIFyJIap, OPbIHAAY SAICTepi, AaybICTapAbl YHIECTIpYy, ThIHIAY CBIH/ABI TYPJl KEHECTep JKa3blUIFaH.
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An K.II. BunorpanosteiH «Pabora Hax mukmueir B xope» (1967) aTtel  GachUIBIMBIHAA XOPIAFHI
TUKUUSHBI, SFHA CO3JEpIl HAaKThl Ta3a alTy >KOHE OHBI JaMbITy Heri3zepi Oepineni. KitanTsiH
KYPBUIBIMBI Kipicmie, NUKIus, opdOod3Iusi, COUIeYy JOTHKACHI, XOP YKBIMBIMEH TUKIUSUIBIK YKYMBIC,
KOCBIMIIIA, 9/IEOMETTep Ti3iMIHEH TYpaJlbl.

K.b. [Itunaneia «O4epku 1o TEXHUKE TUPHKUPOBAHUS XOPOM» aTThl €HOET1H/IE XOPMEH JKYMBIC
xKacay KOHE JTUpHKepIiay OapbIChIHAAFbI TPl TEXHUKANapMeH OellickeH. by kitam keHec 1oyipiHe
XOpPMEH JUPUKEPIIK €Ty ICTEMECIHIH HETri31H KajlaFaH opl XOp ©HEpIHJErl JUPHUKEPIIK KUMBUIIbI
KYHeNereH airamkel 3epTTeyiepain Oipi Oonasl gen aiftyra Oonmaapl. Kasipri Tanma ga Oyn kitam
TUPUKEPIIEP, XOpPMENWCTEp MEH MY3bIKaNbIK OKY OpBIHAAPbIHBIH CTYACHTTEpl YIIIH OacThl OKY
KypannapbiHa aiiHanael. B.II. MneunHiH «O4epku UCTOpUM PYCCKOM XOpoBOH KynbTypsD» (1985r)
atTel  KiTabbl XVII FaceipapiH ekiHil skapTeicbiHaH XX FacblpiblH OacklHa fAeiinri Peceliniy xop
MY3BIKJIBIK MOJIEHHETI MEH TapUXbIH >KaH-)KaKTbl 3€pTTEl, Ke3eH-Ke3eHMeH Tanjaijipl. COHbIMEH
Katap, op KE3eHHIH MY3bIKaIbIK CTWIbJAEPl, YPAICTEpPl, XOPMEH OpPBIHAAYIIBUIBIK ©3repiCTepiH
Kapacteipaabl. [.A. JImutpueBckuiiin «XopoBeaeHue u ynpasieHue xopom» (1957) artel kitabbiia
KEHEC YKIMETI KE3€HIHJIe XOp OHEpIH 3epTTey, XOpAbl XKYprizy, 0ackapy ChIHIbI TYpJll I€PEKTEPMEH
OemickeH OipieH Oip OKy KypajJapblHbIH KaTapblHa jkaTajabl. byn kitanm conay 1957 xbuinapbl
Ka3bUIFaHBIMEH, Ka3ipri TaHFa JIEHiH 63 MPAKTHKAJIBIK MaHBI3ABUIBIFBIH, KYHIBUIBIFBIH JKOFAITIIAFaH
eHoOekTepiy Oipi aeyre Oomaabl.

Kazakcranma xop eHepiHiH FRUIBIMH TYPFBIJIa 3€pTTENNyl Oacka enaepaerinen oencenal 6oamaca
na, Oipmiama eHOektepi atan oty kepek. b. Jlebenentin «Kazaxckas xopoas kamemna», b.Jlebenes
neH C. IloronunHiH «3aciay>KeHHBIH KOJUIEKTHB pecyOuku — Kazaxckas rocynapcTBeHHasi XOpOBast
karmema  (1939-1989  rr.)», M. AxwmeroBanblH <«3acnyxeHHbli KosmtektuB PecnyOnuku
lNocynapctBennast Xoposas Kanemnna Kazaxckoit CCP» (1972), I'. ApuxaitHeHHiH «X0poBoe NMeHHUE B
Kazaxcrane» artel kanauaarTeik auccepramusacel (1965), b.K. AnganazapoBanbiH «KpaTkuii Kypc
JeKIU Mo Ka3axckod xopoBoil mureparype» (1995), I'. AxmeroBanbiH «Bocxoxaenue. Masctpo u
Kazaxckas xanemna»(1999), XK.U. JIxymaOekoBTHIH «XOpOBBIE KaHPBl XPUCTHAHCKOW IEPKOBHOU
Mmy3biki» (2001), K. KeineipOaeBanbin «Xop omedueti» (2003), JI. AlimapbexoBa MeH A. AOHIIIEBTIH
«Xop moHzIepiH OKbITy omictemeci» (2012), JI. AiimapOexoBaHblH «OYepkH MO HCTOPUU XOPOBOTO
ucnonuutenberBa Kazaxcrana» (2015) cuaxTsl eHOEKTEpl OTaHABIK XOp ©HEpl Typalsbl alTapiblKTai
aknapat Oepeni. Ocbl eHOEKTEp/IiH JKaIFachl PeTiHe Kac MaMaHAAP/AbIH Ja JUIUIOMBIK KYMBICTAphl
MEH MarucTpliliK IuccepTauusiapsl eneyii 6ombin Tadbbutaasl. Meicansl, O. B. [TaBnoBTeiH «Kazaxckas
xopoBas kanemna. [ mepuog (1935-1948).» (2005), M. M. XKonimbetoBTiH «KazakcTanmarsl Gananap
XOp OpPBIHAAYIIBUIBIFBIHBIH KaJbITacybl MeH Aamyb» (2014), K. O. OnimxanubiH «KazakcTaHabIk
XOp YKBIMJIAphl: TapUXbl JKOHE Kas3ipri 3aMaH (penepTyapAblH MY3BIKAIbIK CTUIMCTHKAIBIK
epexmenikrepi)» (2020), K.I'. T'apkymanbsiy «XopoBoe ucnoHUTENbCTBO B Kazaxcrane. Bo BTopoit
moyioBuHe XX BeKa: MepcoHannu, coobITus,Gpaktel» (2023) 3eprremenepinae ne KazakcTaHHBIH XOp
OHEPIHIH JaMybl TOHIPETiHJe FBUIBIMA TYKBIPBIMIApP KaJdbINTacThl. OTaHIBIK XOp MY3bIKACHIHBIH
FBUIBIMH HeET13/1€Tyl TOyeJNCI3IiK *Kbulaaphl anraml Kopranran M. A. Enxy6aeBanbiH «Xya0KeCTBEHHO
AKCHOJIOTUYECKOE OCHOBBI BOKaJBHO XOpoBOro muckyccrBa Kazaxcrana» (2025) aTThl JTOKTOPJIBIK
JIFCCEePTALUICHIH/IA )KAPBIK KOPIIl, 9pi Kapail XOp ©HEPiHiH ©3€KTi MACEeIepiH allThl.

XX raceipga b.OK. AnpanazapoBanbiH «KpaTkuil Kypc JEKIMH MO Ka3aXCKOM XOpOBOM
JAUTEpaType» aTThl CHOETI JKalIbl Ka3aK XOp MY3bIKACHIHBIH TapUXbIH, JAMYBIH JKOHE Ka3akK, OpbIC
KOMIIO3UTOPJIApPBIHBIH IIbIFapMajapbl 3€pTTENilN, Tajlfay >KYpPri3lIreH FbUIBIMU-OKY Kypaibl JeceK
6omansl. byn oky kypansl aBropasiH Anmatbigarsl [1LM. YalKoBCKMI aTBIHIAFBI MY3bIKAJIBIK
KoJuIeKe OipHemie Kbl 00HbI KyprisreH «Kazak xop oaeOHeTi» aTThl TOKIPUOETIK KYyPCHIHBIH
HeTi3iHae KypacTelppiiraH. JKunak OipHeme OemiMHeH Typaasl. OHAa omepaiblK, KaMepasbIK-
acTaIThIK JKOHE XOp JKAHPJIApbIH/Aa €HOEK €TKEH KOMIIO3UTOPJIApIbIH XOp MYpPAchl KapacTbIPbUIAIbI.
JLLA. Alinap6exkoBanblH «O4YepKd MO0 MCTOPUU XOPOBOTO MCHOJHHUTENbCcTBA Kazaxcrana» KiTaObIHAA
Ka3aK XOp OHEpiHIH Tapuxu JaMy Ke3eHaepi, oHbiH imiHnae b.balikamamoB ateiHmarsl Kazax
MemiekeTTiK X0op Kamesuiackl, AOaii jkoHe orepa OayleT TeaThIphIHAAFbl XOP YKBIMBI, T.0. KOINTereH
HaKTHI IEPEKTEPMEH TOJIBIKKAH/IbI aKknaparTap OepinreH. M.A. EmybaeBaHbIH 3epTTeynepiHie YITTHIK
MY3BIKAJBIK JIOCTYP MEH aKaJeMHUsUIBIK XOp ©HEpPiHIH MHTErpalusichl, aKCHOJIOTHSIIBIK MOHI
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Kapactelpeiianel. byn enOextep Kaszakcranmarbl XOp ©HEpiH FBUIBIMH 3€pTTEY MapaIurMachIHBIH
KaJIbIITaCyblHA HET13 Kalabl.

KopeiTa kene, Xop eHepi Typajibl ajfalllKbl €CKe aly KeHe 3aMaHAapaaH OacTaibll, ayKbIMIIbI
JaMy SBOJIONMSCHIHAH OTil, XX FacelpjaH OacTam XOp ©HEpiHIH OPTYpJai KbIpiapbl OOMBIHINIA
aliTapibIKTall TEOPHSUIBIK HETI3/IeMe, TY)KbIpbIMaaMainap Haiina Oongel. SlrHM Xop eHepi Exxenri
Meiceipna xoHe ['perusia (6.3.40. VIII-IV £r.) Xxop eHepi IiHU xKoHE KOFAMIBIK PICiMIEepIe MaHbBI3IbI
pen atkapabl. Opraraceipiaapaa (V-XV Ff.) BU3aHTUSUIBIK MOJICHHMET apKbUIbl Peceiire keiareH xop
JOCTYpl YATTHIK MY3bIKaJIBIK MOICHUETTIH AamybiHa acep eTin, XV-XIX fr. Peceiine xop enepi
KCHIHEH KaJBINTACHII, KOCIOM maMyablH HeriziH Kamamael. An XX racelpAbiH 30-10bI KbUIAAPBIHAH
Oacran 0i31H Ka3ak elliHe e XOp eHepl KeJil, KociOu Typrblaa Kanbinraca 6actansl. OcelHIal gamy
OapbICbIHAA XOp OHEPIHIH FHUIBIMHU TYPFbIJA 3€pTTEINyl /1€ MaHbI3Ibl OPBIH alJbl. 3epTTenyl aschl XX
FaceIpiad Oactay anpl. SIFHM €H alJbIMEeH LIeTeNiK 3epTTeyiiepain Karapoinaa 3. Konaii, O. I'pun,
Jbx. Iotrep, II. ®enukc, [. I'payt, Y. OnBec xoHe T.0. XOpAbIH TEOPHUSUIBIK HETI3JEPiH, TapUXU
KaJIBIITACYBIH OHE OPBIHJAYIIBUIBIK JOCTYPIEpiH KaH-KAKThl KapacThIpca, peceiyIik FaabIMIapAaH
I1. Yecnoxos, B. XKusos, . Mycun, C. Cmonenckuid, [I. PazymoBckuil Xop eHepiHiH TaKipuOeiK-
TEOPHSUIBIK aCHEKTUIEPIH 3€pTTEll, OHBbIH MY3bIKAIbIK KYPBUIBIMBI MEH IEJarorUKalbIK 9/iCTEMECIH
TaMBITTBL. AN Kazak 3eprreymiepiniy katapsinga b.M. JlebeneB, M. AxmeroBa, I'. AxmeroBa, M.
Eny6aeBa, JI. Aiinap6ekosa, xoHe T.0. XX—XXI FF. YITTBIK JOCTYpJepAl *KoHE Ka3zaK XOp eHepiH
3epTTeye 63 YIECTEPiH Koca OIl.

Ocpbutaiiia, Xop ©HEpiHiH JaMybl TapHXbl Jdyipiep MeH MOJCHUETapalblK OailaHbIicTap
apKBUTBI KAJBIITACKII, FRIUIBIMU 3€PTTEYJIEP apKbUIbI TEPEH TAJAAHBIN KeJei. X0p OHEpiH 3epTTey op
FachlpZla JKaHa NapagurmMagap MeH oJicTeMesiep apKbUIbl JaMbIll, OHBIH TEOPUSUIBIK JKOHE
MpaKTUKAJIBIK HET13/IepiH OaiibiTa Tycyie.

[Maiinananeutrad onedueTTep TiziMi:
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2. KpacnomekoB B. Bonpocs! xoposenenue. — M.: «My3ssika», 1969. — 300 c.

3. Keinpip6aena K. Xop ogedueri: OKy Kypasbl. — AnmaTsl: «PecmyOnukanbik 6acna KaOuHEeT»,
2003. - 196 6.

4. Tentokosa I'. I'., Hapunckas H. b. OBomronus xopoBenenus Ha pyoexe XIX-XX Bexos //
Bectauk UT'TTY um. U. {. SxkoBnesa. 2018. Ne2(98). — C.297-303.

5. Mepnanosa O. [1. B. PazymoBckuii B mucbMax o mepkoBHOM neHuu B Poccun // 'uMHOMIOTHSA
MKT um. IT1.1.Yaiikosckoro, 2000. — 662 c.

6. Alimapoexona JI., AGummeB A. Xop oHIEpiH OKBITY oficTemeci. KpicKaia nopicTep )KUHAFBI.
— Anmartsl: «Entaneimy», 2012. — 55 6.

7. Yecnokos II. I'. Xop u ynpasnenue um. [locoOue as XopoBbIX AUpUKEPOB. — M:
«l"oc.My3.m31-BOY, 1961. — 241 c.
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YCAK YU KKAHYAPJAPBIHIA BAYBIPIBIH JJAITAPOCKOIIUASIBIK
BUOIICUACBIHBIH BAJIAYJIBIK MAHBI3bI

Paiimoexoea Kanenv Kaiipoexosna

2 Kypc mazucmpanmel,

«Kazax ¥ammuix Aepapnvix 3epmmey Ynusepcumemin KEAK,
Kaszaxcman, Anmamer K.

Foinvivu orcemexwici Maxmymoe Ao3an Kacenoguu

8.2.K., KAybIMOACmMulpbli2aH npogheccop,

«Kazax ¥ammuix Aepapnvix 3epmmey Ynusepcumemin KEAK,
Kaszaxcman, Anmamer K.

Anoamna

¥Ycak yi#l »xkaHyapiapblHIa Oayblp aypyJiapbl BETCPUHAPHUSIIBIK TKipUOene KMl Ke3IeCeTiH
naTonorusapasiy Oipi Oonein Tabbutaabl. byn aypynap ce6eGi opTypiii STHONOTHSAFA OailIaHBICTHI
O0JIbIM, KaHyapiap/AblH *Kalbl (GU3NOJOTHUIIBIK KaraaiibiHa alTapibikrail ocep ereni. COHIBIKTAH
OaybIpiaFbl MATOJIOTHSUIBIK ©3repicTep/i A9 JKOHE YaKbITBUIBI aHBIKTay THIMII eMJIey MiapanapbiH
KYpPrizy YIIIH MaHb3abl. bayblp aypynapblH Oanayia 3epTXaHaiblK Tajlfaynap, yJIbTPaablObICTBHIK
3epTTey XKoHE OciftHeney oMicTepi KCHIHEH KOJJaHbUIaibl. JlereHMeH, Oy omicTep opAailbiM HAKTHI
MOPQOJIOTHSIIBIK  ©3TepICTepAl TOJBIK aHBIKTayFa MYMKIHAIK Oepmeiai. OcwiFaH OalaHBICTHI
THCTOJIOTHSUIBIK 3€pTTeY YUIIH TiH YATICIH aily, SFHA OWMOINCHS KYpPrizy aca MaHbI3Ibl OanayibIK
omicTepaiH Oipi OOJIBINT caHaa b,

CoOHFBI KbUTIAPbl BETEPUHAPUSIIBIK XUPYPIHUsiIa a3 MHBA3UBTI TEXHOJIOTHUSATIApP KAPKBIHABI IaMBbIIT
keneni. ComapaeiH Oipi  — JamapoOCKONMMSUIBIK — OJIC  apKbUIBI  Oayblp OWOICHUSCHIH — aiy.
JlanapockonusablK Ouorncust Oayblp TIHIHEH YJATiIHI Tikened Bu3yalabl Oakbulay apKbUIbl ailyFa
MYMKIHIIK Oepeni, Oyin OanmaynblK AQAIKTI apTThIpajbl KOHE OTajbIK >KapakaTTbhlH JCHTeliH
toMenaereni. CoHbIMEH Kartap, Oyl ofic ’KaHyap[blH Te3ipeK KaJlblHa KelyiHe »KaFaail jkacarl,
ACKBIHY KayIIiH a3alTabl.

bi3nin 3epTreyiMi3miH MakcaThl — Yycak Y JkaHyapiapblHIa Oayblp OMONCHACHIH anyjaa
JamapoCKOMUSIIBIK ~ JKOHE JCTYpii OWUONCHS  QMICTEPIH  CalbICTBIPY, OAICTEpPAIH  OanayibIK
TUHIMAUTIKTepiH Oaranay. 3epTrey OapbIChiHIA NpOLEAypaHbIH HETI3rl Ke3eHjepl, KOoJJaHy
KOPCETKIIITEP1 KOHE aJIbIHFaH OMONTaTTap IbIH OalayIbIK MaHbI3bI KAPACTHIPBLIIBIL.

KinT ce3nep: UT, MBICBIK, JIaIapOCKOIUs, 0aybIp, SHIOCKOMNHS, OUOTICHS.

Kipicne

HUTTEep MeH MBICBIKTaApAArbl 0aybIp aypyJapbl yYcakK Y sKaHyapJapbIHbIH ilIKi aypyJapbl
KYPbUIBIMBIHIA MAaHbI3Abl OPbIH ajajabl. bayblp maroJiorusuiapbl IpTYPJi JITHOJOTHSIFA He
00J1ybI MYMKIiH 3KOHe KaObIHY IpollecTepiH, jJereHepaTUBTI e3repicTepai, MeTad0JIMKAIBIK
OY3bLIBICTAPbI KIHE HEOIUVIACTHKAJIBIK aypyJapabl KamMTuabl. bayblp aypyJjapbIHbIH
KJIMHUKAJBIK Oejrijiepi ke0iHece ToHOiK eMec 00JbIN KeJiedi ’KoHe TIOETTIH TOMeHAeyiMeH,
KYCYMEH, /IeHe CaJIMAFbIHbIH a3a10bIMEH, JJICI3AIKIIEH, CAPFAIOMEH KOHe KAHHBbIH OHMOXHUMUSIIBIK
KOpCeTKIlITepiHiH 63repyiMeH 0aiikaaybl MYMKIH [1, 2].

Bbaybip aypyaapbeiH 0Oajiay yiiH 9pTYpJi 3epTTey odicTepi KOJJAHBLIAABI, 0JAPABIH
KAaTapblHA KAHHBIH 3e€PTXAHAJBIK TAJAayJapbl, YIbTPaAbIObICTBIK 3€pPTTEy, PeHTreHorpadus
JKOHe KOMIbIOTepJik ToMmorpadusi ;kaTtaabl. Ajaiiga Oy daicTep apaaiibIM HAKThI 0ajiay KOIOFa
MYMKIiHIiKk Oepmeiini, ce6edi os1ap 6aybIp TiHIHIH MOP(}OI0THAJIBIK KYPbLIBIMbI TYPAJIbl TOJBIK
aknapar Oepmeiini. MyHaai :karpailjiapaa O0ayblp OHMONCHSICBI MAaHBI3AbBI POJI aTKapaabl,
O TKeHI 0J1 THCTOIOTUSJIBIK 3epTTey *KYPri3y YIUiH TiH yJArijiepin ajxyra MyMKiHaik Oepeni.

I'ucTonorusnblK 3epTTey ycak yil skaHyapiapblHIa Oanay KOO KOHE €M TarailblHAay YLIIH eTe
MaHbI31bl. COHIIBIKTaH, 3aKbIMJIAHFaH aF3ajlap/blH TiH YATUIEPIH ally MaKCaThIHIa XHUPYPTHUSIIBIK
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omicTepal KOJNJAaHy KaxXeT, oclpece Iml KybICHIHAA OpHAJaCKaH 3aKbIMAAHYJap KarJalbIHIA.
JlamapoCKOMUSIIBIK achanTtap KeMETriMeH >KYPri3iieTiH omepauusiap il KybICBIHBIH TiH YJATUIEpiH
KUHAY YOIiH OanaylblK TpoIexypa peTiHAe KONTaHbUIaIbl. Byl omicTepliH apTHIKIIBUIBIKTAPHI
MBIHAJIAp/Abl KAMTUIBL: 1IIKI MYIIEH] jKaKChl BU3yalM3alusiaay MYMKIHJIT, CalbICTBIPMAJIbl TYpAE a3
WHBA3UBTUIIK XOHE acKbIHYJIApbIH MUHUMAIIBI Kayli, COHIai-aK >KaHyap/AblH Te3 KaJIbIHA Kelyi.
By nanapocKonusHBIH apTHIKIIBLUIBIKTAphI OMoTICUs 91iciHe 1e ToH [3, 4, 5].

Kasipri yakpITTa J1anapocKonusHbl KOJJaHy ycakK YyH jkaHyapiapbIHJa 1IIKI ar3aiapiblH, OHbIH
imiHae OaybIpAblH, KOKOaybIpAbIH, JUMpa TYHIHAEPiHIH, ac KOPBITY >KOJIAApPbIHBIH, OYHpEKTiH, 39p
uiblfapy MyILeJepiHiH, YHKbl Oe3iHiH, Oyiipexk ycTi Oe3iHiH OMONCHSICHl Ke31HJe KEHIHEH
KongaHbuiagsl. LIbIH MOHIHAE, JAMapOCKOMMSIIBIK 9/1iC apKbLIbl 111 KYyBICBIHBIH K€3 KEJI'€H ar3achlH
ouoncusiiay MyMkinairi 6ap. CoHbIMEH KaTap, Jopirep 11Kl ar3ajapIblH OMOICUSCHIH JIaapOCKOMuUs
Hemece 0acKa Ke3 KeJIr'eH XUpPyprusuiblK apanacyiap Ke3inae Je xKyprize anazist [6, 7, 8].

Jactypai Typae OGayblp OHoONcCHsICHI alIbIK XHPYPrUsUIBIK apajacy apKbLIbl Hemece
YIALTPaJAbIObICTHIK OaKblIayMeH OPBbIHAAJYbI MYMKIiH. AuJaiiga Oya omicrepain Oipkarap
KeMIITikTepi 0ap, oJapablH imIiHAe TIiHAEPAiH KOFapbl JAeHreije KapaKaTTaHybl KoHe
aCKBIHYJAPAbIH AaMy Kayni :KaTaabl. BeTepHHAPUSAJBIK XHPYPrusiia 3JHIOCKOMHSAIBIK
TeXHOJIOTHSIJIAP/ABIH AaMYybIHA 0alyIaHBICTBI COHFbI KbLAAPbl 0aybIPAbIH JANAPOCKOMUSIBIK
Ouoncusichbl KeHiHeH KOJIIaHbLIa facTaabl. Bya amic XMpyprusuiblk nmpoueaypajiapra KaTaabl
JK9He TiHJepAi MUHUMAJIbI KapaKaTTall OTHIPbIN, BU3YyaJAbl 0aKblIay aPKbLIbl OHONCUSIBIK
MaTepHaJI ajiyFa MyMKiHjaik Oepeni [9, 10].

9icTep MeH MaTepuaJiap

Kymeic 2025 xpuinbiH Ka3aH aibiHaH 2026 KbUIIBIH HAypbI3 aliblHA JCHIHT1 Ke3eHae AJMaTsl
KaJachiHbIH «AlOomuT» xoHe «XUT» BeTepuHapUsUIBIK eMXaHalapblHAa SKypriziial. bapasEsr 8
KaHyap/blH KypcaK ayMarblHa SHIOCKOMUSUIIBIK 3epTTEY JKYPTi3Uidl, OHAAa 6 UT XKoHE 2 MBICBHIK OOJIbI.
Uttepain xac mamacsl 3 - 7 5xac 60s1ca MBICBIKTapIbIH Kac apajbIKTapbl 3 — 5 jxac 60yl AypyJIbIH
TYNKUTIKTI JTUArHO3BIH KOI MAaKCATBhIH/A JIAMMTAPOCKOMUSIBIK HEMECE JIAMapOTOMHUSUIBIK OHOTICHsIIap
KacaJbIH/IbI.

Kanyapmapasr exi Tonka 0esik, OIpiHII, SFHU TOKIpOUETiK TonTa 4 KaHyap, aj eKiHII, SFHA
Oakputay ToObIHIAa 4 okaHyap Oongbl. bipinmn Tomrarbl kaHyapiapaa (3 uT, 1 MBICBHIK)
JanapoCKONUsIIBIK Oayblp OMOTICHSCHI, all eKIHII ToNTa kaHyapiapra (3 ut, | MBICBIK) KapanaibiMm,
KaJIBIITACKAH JIaapOTOMUSIIBIK OUOTICHS YKaCaJIbIHIBL.

Kanyapiapzs! ipiKkTen aiy YIIiH Kelecijied AepeKkTepre MoH Oep/lik: aypy TapHXbl, KIMHUKAIIBIK
Oenrinepi, IOpirepiik TeKcepy HOTWXKeNepl, omnepanusra JeiiHri OamaylblK TeKcepylepaiH
HOTIDKEIEPi, KacaJbIHATBIH XUPYPTHSUIBIK TEXHUKAHBIH CHIIATTaMAaChl, HHTPAOTIEPAIIUSIIBIK JEPEKTEP
(Kypcak KybIChI 3epTTEYJIEPiHIH HOTHXKEJIepl MEH aypyAblH aCKbIHY CAaTBICHIH aHBIKTAy Kipesi), Karap
KYPTi3UIeTIH XUPYPrusUIbIK HIapasap.

Bi3miH KYMBICBIMBI3JIBIH MakcaTbl — yCaK Vi jkaHyaplapblHJa, aTan aiTKaHaa WTTep MeH
MBICBIKTap/Aa, 0aybIpABIH JIAMAPOCKOMHUSIIBIK JKOHE JTaNapOTOMUSIIBIK OUOTICHS SMICTEPIH CaJIbICThIpa
OTBIPHII, OJIAPABIH OanayiblK THIMIUIITIH, KAYIMCI3AIriH KOHE allbIHATHIH OUOTICHUSIIBIK MaTepPHAIIBIH
camachlH Oaramnay. bys 3epTTey apKbUIbl op 9MICTIH apTHIKIIBUIBIKTAPEI MEH MIEKTEYJIEPl aHBIKTAJIBII,
BETEpUHAPUSUIIBIK IPAKTHKAga Oayblp aypylapblH Oanayia eH THIMII K9HE KayiIlci3 TOCUI TaHaTyblHa
MYMKIHIIK )Kacaaabl.

JlanmapoCKOMUSITBIK ~ OTIepalUsIaH  KEHIHTT acKbIHyJIapAbl OONablpMay JKOHE JKaHyapIblH
ar3achlHI]a aHECTE3MOJOTHSUIBIK aCKbIHYJIApAbIH Naiina 0oy KaymiH a3alTy MakcaTblHAa, OTalaH
KeWiHT1 O0JIaThIH TeMaTOJIOTHUIBIK e3repicTepi Oiny Kaxer. Kasipri yakpITTa FRUIBIMU dfe0ueTTepae
OCBI MAceJIere KaThICThl CEHIMII IEPEKTEP OTE a3 EKCHIITH Jie eCKepy KepekK. JKacalbiHFaH oTagap by
ocepiHeH KaH Kepcerkimrepinae OonateiH  e3repictepai  URIT-2900VetPlus  aBromaTTsl
reMaToJIOTHsUIBIK KYPBUIFBICHIHAA 3€PTTE/IK.

Otara nailbIHABIK OapbICHIHAA JKaHyap TOJIBIK KIMHUKAIBIK TEKCEPYICH OTEIl YKOHE IKaJIlbl
aHectesusra xi0eputeni. Kypcak aiimarbl acenTHKaNbIK OHICYIEH OTKIZUIIN, MEXaHUKAJIBIK Ta3ajay,
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SIFHU JKYH KbIpKajazabl. TepiHl acenTUKajlblK EpITIHAUIEPMEH OHJEN, CTEPWIbIl >KaObIHIapMEH
sKa0aabl.

Ora keciHfici Tepi OOWBIMEH Kacallblll, TepPlacThl TIHACPI MEH OYJIIIBIKET KabaTTapbl abaiiiamn
ambutaael. KinmkeHTail uTTep MEH MBICBIKTapJa KeCiH i Y3bIHABIFBI 2—4 cM Oouica, ipi utrepae on 4—6
cM 0oitybl MYMKIH. baybIp/pl KOpHEKI OpHAJIACTBIPY YIIIIH KaXET OOJIFaH jKaraaia aciluT HeMece Mai
KabatTapbl alailan >KbUDKBITBUIAJIbI, OPraHHBIH 3aKbIMJaHOAybIH KamMTaMachl3 €Ty YILUiH apHailbl
MaHUIYJIATOpAap KOJIaHbLIabI.

Bayblpnan TiH yariaepi NUHLIETHEH alblHAIblL, ofeTTe 1—2 CcM Y3bIHIBIKTArbl (hparMeHTTep
TUCTOJIOTHSUIBIK TajJlay YUIIH JKETKUIIKTI Oonbln ecentenedl. Yruiep aepey GpopMalivH epiTiHaiCiHe
OpHaNacThIpblIaAbl. buomncus OpHBIHAH KaH arylbl TOKTaTy YIIIH 3JEKTPOKOAryjisaTop Hemece
TEMOCTATHKAJIBIK MaTajdap KOJAaHbUIA b, KAKET 00JIca, TaMbIpJIap TIrCIEeH KbICHLTYBI KaKeT.

BaybIp TiHIH anFaHHaH KeiliH OYIIIBIKET KabaTTapbl MEH Tepi KabaThl TIiriC apKblIbl Ka0bL1a bl
KOHE CTepwibJl XaOblHMEH Kopranaibl. OnepauusgaH KeWiH >KaHyap TbHIHBIII, >KbUIbI JKEpJe
KaJAbIpbLIa/ibl, KaXXeT OOJFaH >Karjaiila aHTHUOMOTHKTEp MEH aybIpChIHYAbl OacaTblH Jopiiep
TaraiibiHanaasl. Kecy opHblHAarel MH(EKIUsS Oenruiepl MEH KallblHa KeJly Ipoueci KyHAETIKTI
OaKpLIay1aH OTKI3UIE .

Kingixk aliMarpiHIa HEMecCe OJlaH KayJaidbAbl OarbITTa Y3bIHABIFBI mamMaMmeH 0,5 ¢M KeciHIl
Kacajbll, OacTamkbl MOPTTHl €Hri3y Kamramachl3 eringi. 5 mm, 0° Hemece 30° TenecKONThI
OpHAJACTBIpy YHIIH 6 MM Tpoakap-KaHIOISHBI EHTI3yJe MoaudukanusianFad XacCoH ojici
KongaHbulael. Onan KeliH MHCYQQIATOp TYTIrl KOCBUIBIN, KYPCaK KybIChI MEXaHHKAJBIK KbICHBIMIbI
perteiTiH uWHCYD(IATOPp KOMEriMeH KOMIPKBIIKbUT Tra3biMeH 8—10 MM chiH. Oar. JeHiH
UHCY QIISIIMSTIaH b

Keiiin exiHmi 6 MM Tpoakap-KaHIONS BEHTpalbJbl OpTa ChI3BIKTaH 3—5 cM JaTepasbibl
OpHaJlaCKaH, KYpCakK KyBICBIHBIH COJI HeMece OH KpaHUalbJbl KBaJpaHTbIHA EHri3iiai. Tpoakap-
KaHIOJIA JKyHecl Tepl apKbUIbl OTKIp OOTypaTop KeMeriMeH Hemece OypaHJaibl YIUTBIKTBI €HI13Y
apKbUIbI, TIKEJIEH JIarapoCKONUsIIBIK OaKbUIayMEH OpHATBULIbI.

HoaTuikesiep #oHe TaJaKbLIAYJIAD

3epTTeyre ajmblHFAH JKaHyapiiap OpTYpJil TYKbIMJIA jkKOHE 3 TieH 7 JKac apasibIFbIHAA OOJIIbI.
Herizinen kenecifeil TykpIMaap Oonabl: MajbTe3e, MEHH-KyH, OpUTaHIBIK LIMHIIMIUIA, JIabpaaop,
MOIIC, OBYapKa, ajiadai »oHe Ookcep. TonTapaarsl ypraiibl xKoHE aTalbIK jKaHyapiap CaHbl Oipiei, an
neHe canMakrapbl 4,8 kr-HaH 35,2 kr-fa aeiin 6omnsl. XKaHyapiaap MeH TonTap Typaibl MaJimMeT 1-1mi
KECTe/Ie KENTIPUITeH.

Kecte 1 — 3eprTey KaThICKaH KaHyapiapIbIH MOIIMETTEDI.

1-xarnait 2- 3-xkarmait | 4-xarnail | 5-xarpai 6- 7- 8-
JKargau )Kargail | oxkarmad | Jxarmai

Typi Ur MEICBIK MeEiceIK Ur Ut Ur Ut %60
Tyxel- | Manbsrese | MelH- Bbpuranasik | JIabpagop | Momc Osuapka | Anab6aii | bokcep
MBI KYH IIHHITAIIIA
Kacer | 3 xac 5 xac 3 ’xac 7 xac 4 xac 6 xac 7 xac 3 xac
KbiHbI- | yprambl | aTajabiK ypFaibl aTaJIbIK aTabIK ypFalibl | aTalblK | YpFaIllbl
CHI
CanMma- | 4,8 xr 9 xr 7 Xr 21,4 xr 7,6 KT 34 xr 35,2 kr | 32 kr
FBI

AHamIe3[IiK JKOHEe KIMHMUKAJBIK 3epTTeyjiep OapbIChIHIA XKaHyapijapAa Kejecified IarbiMaap
TIPKEIIi: KYCY, 9JICI3MIK, KYH3eic, i1 oTy, TOOSTTiH 00oiMaybl, KyphICyJiap, caliMak >KOraiTy. baysip
aypyJapbIHBIH aCKBIHYJIApbl KOpiHy Y3aKTBIFbl OpPTYpii Oonasl: Kenmen xarmaimap 1-2 KyH
apayIbIFpIHIA OaifKasca, Keioip »armaimapaa 7 KyHre AeiiH Hemece co3blIMaibl Typae (3 amra sxoHe
OJlaH Jla y3aK) >KaJFacKaHbl aHBIKTaNIbl. bamaynplk MakcaTTa Oayblp OHOICHSCBHIHBIH €Ki 9Jici
KOJITAHBUIJBL:  JIAITAPOTOMUSIIIBIK  JKOHE JIAMapOCKOMMSUTBIK. JKelmenm KoHe ayblp KIMHUKAIBIK
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KepiHicTepi Oap Ke#bip Karmaiinapaa JanmapoTOMHUSUIBIK Oayblp OWONCHSACHI TaHIANIBL ATl
CalIBICTBIPMAJIbl TYpZE TYPAaKThl HEMeECe CO3bUIMANbl arbIMJAAFbl JKafjaillapja JanapoCKONMMSUIBIK
0aybIp OMOTICHSICHI KOJAAHBUIIBI. (2- 1 KecTe).

Kecre 2 — xanyapsap/ibIH HET13r1 IaFbIMIapbl MEH KOWBUIFaH JKCOMap.

Heri3ri marpim ¥Y3aKThIFbI Kocnap
1 - xarmant | Kycy, ancizmik, aunpeccust | 1 kyH JlanapoToMUsIIBIK OaybIp OMOTICUSICHI
2 -xarmait | Kycy, namapes, T1o0erTiH | 7 KyH JlanapoCKOMUAIIBIK Oayblp OMOTICHSICHI
KOFAITybl
3 - xarmaii | Kycy 3 anTa JlanmapoTOMUSUIBIK 0aybIp OHOTICHSCHI
4 - xarnmaii | Kycy 2 KYH JlanmapockonusbIK Oayblp OMONICUSICHI
5 - xarnaii | Kypeicynap 25 KYH JlanapoToMusbIK 6aybIp OMOTICUSICHI
6 - xxkarmaii | Kycy, canmak sxoranty Benrici3, 6ipak | JlanapockonusuibIK 6aybip OUOTICHSICHI
CO3BUIMAJIBI
7 - xargaii | Kycy, Tamakran 6ac Tapty | 2 KyH JlanapoTOMUSUIBIK 0aybIp OHMOTICHSCHI
8 - xarmaii | Kycy, nuapest 5 KyH JlanapockonusutbIK 0aybIp OMOTICHSICHI

2-111 KecTele KOpCeTUIreHIe 3epTTey OapbIChiHIa Oayblp OHMOICHSACHIHBIH OJICIH TaHJAAy
KIMHUKAIBIK ~ Oenrijepre, yJIbTPaAbIOBICTHIK  3€PTTEY  HOTIKENIEpPIHE JKOHE  3€PTXaHAJbIK
KepceTkimTepre Herizaenai. Xanyapiaapra O0aiylaHbICThI SHICKONTHIH KOMETIMEH OalKaliFaH KepicTep
MBIHaH1all OOJIJIBI:

1-xarmaiima yJabTpaAbIOBICTBIK 3€pTTEy OapbIChIHIA Oayblp MapeHXMMACBIHBIH JAUPQY3IbI
TeTepPOTreH NI JKOHE AXOTEHMAUTITIHIH KOFaphliaybl aHBIKTANABL. ATanraH e3repictep OaybIpIbIH
muddy3apl  3aKbIMAAHYBIH KOPCETYyl MYMKIH OOJFaHABIKTaH, a3 WHBA3WUBTI OJIiC PETIHIE
JanapoCKOMUSIIBIK OaybIp OUOTICUSICHIH KYPTi3y OPBIHABI JIeN €CenTeN/Ii.

2-Karjaiia  yabTPaAbIOBICTHIK 3€pPTTEeY Ke3iHae OaybIpAa THIOIXOTeHIl TYHIHII Ty3iic
aHBIKTANABL. BYJ KOpiHIC OMIAKTHI MATOJIOTHSIFA, COHBIH INIHJE HEOIUIACTUKAIBIK IMPOIECKE KYIIK
TynbIpabl. OchiFaH 0aiIaHBICTHI MATOJOTUSIIBIK OLIAKTHI TIKEJNEeH BU3yadH3alusiiay KOHE JKETKITIKTI
KesieMzie OmoMaTepual alxy MakKCaTbIHJIA JIAAPOTOMUSUIBIK Oayblp OMOIICHSCHIH KOJAAaHy THIMII J1en
TaHbUIIEI (1-cyper).

3-karmaiia Oayblp KeJEeMiHIH YIFarobl (TEemaTOMETalHs) JXOHE KYPBUIBIMBIHBIH OipKemKi
eMecTiri 6alkanael. MyHnai esrepictep audys3asl 6ayblp aypyJiapbiHa TOH OOJFaHIBIKTAaH, OJap IbIH
MOP(OJIOTHSIIBIK CUTIATHIH HAKTHUIAY YIIiH JJATapOCKOMHUSUIBIK OMOTICHS TaHIAIIbI.

4-xarnaiia Oayblp KarCyJIachIHBIH TETiC €MECTIT oHE KOHTYPJIAPBIHBIH OY3bUTYBI TipPKEIi.
Byn esrepicrep ¢ubpo3 Hemece MUPPO3ABIH OOMYBIH KOPCETYl MYMKIH, COHABIKTAH Oayblp TiHIHIH
kKall-KyliH KeH Kejemje Oaranay MaKCaThIHIA JIalapOTOMMSUIBIK OMOICHS 3KYpri3y HeTi3/elreH
IIetiM OOJIIBL.

S-karnaiga yabTpaablOBICTRIK 3epTTE€y OaphIChIHAA OaybIpla apajac 3XOreHAIl aiiMakTap MeH
WHOQWIBTPATUBTI ©3repicTep aHbIKTaNAbl. byl KaObIHY HeMece HEOIUTACTUKANBIK MPOIECTIH TapajFaH
TYpiHE KYHAIK TYFbI3FaHABIKTAH, 3aKbIMJAaHFaH aiMaKTapJaH TOJBIKKAHAbl OvoMmaTepuan ajay YIIiH
JarapOTOMUSUTBIK OMOTICUSHBI KOJIJAaHY OPBIH/IBI IET €CENTEe/Ii.

6-xarmaiina KaHHBIH OMOXUMUSUIBIK TannaybiHga Oaysip (epmentrepinin (ALT, AST) aiikbin
KOFapbUIaybl JKOHE YIBTPAIbIOBICTHIK 3€PTTEyNe KYPBUIBIMABIK ©3repiCTepAiH OOIyBl TipKemi.
AtanraH KepceTKimTep OaybIpAblH (QYHKIMOHANABIK KoHE MOPMONOTHIIBIK Oy3bUTBICTapBIH
TONENETEHAIKTeH, THCTOJOTHSUIBIK Bepu(UKalus MaKcaThIHAA JIamapOCKONHMSIBIK — Ouorcus
KYPri3iiii.

7-karmaiima Oayelp OSHUedalomaTUsChIHA KYIIK (aMMHMak JEHreHiHIH  KOFapblIaybl)
OOJFaHBIMEH, YyIbTPAABIOBICTHIK 3€pTTEy OapbIChiHAAa AaMKbIH MOP(ONOTHIBIK — ©3repicTep
aHbIKTaMazpl. OChiFaH OaiJIaHBICTHI JKACBIPBHIH HEMece OaCTamnKbl CaThIIarbl OaybIp MATOJIOTHUSCHIH
AHBIKTAY YIIiH JIAAPOCKOMUSIIBIK OHMOTICHS KOJIaHBLIIBI.

8-karmaiia y3aK yakbIT CaKTaJIFaH KIMHHUKAIBIK Oenrinep (Kycy, TOOSTTIH TOMEHCYi, caaMak
KOFANITY) >KOHE YJIBTPAABIOBICTHIK 3epTTeyle Oayblp KYPBUIBIMBIHBIH e3repictepi Oaiikanmbl. by
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Karjailmapaa HakTel  MOP(QOJOTHANBIK 0Oanay KOO MaKCaThlHAA JIaNapOCKONMSIBIK — OaybIp
OHMOTICUSICHIH KYPTri3y HETI3[eNTeH MEeHIiM OOJIIbI.

Cypert 1 — GaybIpJa TUIIO’XOTEH/I TYHIHAL Ty31IiC.

JlamapockonusanblK Oayblp OHOINCHSCHIH TaHJAAy HETI3IHEeH JKaHyapiapAblH Kayinci3Iiria
KamMTaMachl3 €Ty, ONepamnusgaH KEHIHT1 KaJlblHA KETy/l KbUIAaMIaTy *oHe OanayiblK THIMIUTIKTI
apTTBIPY MakcaTbIHAa Kacajabl. JlamapoCKONMSIIBIK 9iC a3 WHBA3UBTI OOJNFaHIBIKTaH, Tepi MEH
OYIIBIKET KabaTTapblH MUHUMAJIIBI ayMaKTa 3aKbIM/IaIa/Ibl, OYJI KaH KeTy KeJEeMiH eoyip a3alTabl.
Omnepanmst OapbIChIHAAa KaH KeTy a3 Ooiblll, Oayblp NapeHXWMAachlHAH allbIHFaH OHOTICHSUIIBIK
(hparMeHTTep TUCTONOTHSIIBIK Talljay YIIiH KETKUTIKTI O0IbI.

CoHBIMEH KaTap, JamapOCKOMISUIBIK o/ic Ke3iHae Oayblp KYpBUIBIMBIH TiKeIeWd BHU3yallIbl
OakplIay MYMKIHZIITT Oap, Oyn omakTel >koHe Aud@y3apl 3aKpIMIaHylapAbl HAaKTbhl alKbIHIAyFa
MYMKiHIiK Oepeni. JlamapoTOMUSITBIK OMOTICHsAa OTepanusi KeJeMi YIKeH OOJFaHABIKTaH, KaH KEeTy
KeJeMi, aHeMusl KayIi >KOHE OTaJaH KeHIHT1 aybIpChIHY KOFapbl, all JIAMAPOCKOMUSIIBIK SJiCTe Oy
KOPCETKIIITEp OTE a3.

OrtamaH KeWiHri Ke3eHae >XaHyapiapAblH TeMaTOJOTHMSUIBIK KOPCETKIIITepi TYpPaKThl OOJIBII,
oTepanusgaH KeHiHT1 CTPECCTIK JKayar NeH KaObIHy peaklusChl TOMEH JCHIrei e cakTanabl. MbIcabl,
TeMOrJIOONH MEH JPHUTPOLMTTEP CAaHBI a3 ©3Tepill, JICHKOUUTTIK peakuus MUHUMAIIBI OOMIbl, Oy
JAMapOCKOMMSUTBIK ~ QMICTIH  Kayirnci3 ekeHiH kepcereni. CoOHbIMEH KaTap, JKaHyapiap/blH
AHECTE3MSJIBIK aCKBIHYJIApFa CE3IMTaJIBIFBl TOMEHJCH/ I, KaJIblHAa KEeIy YaKbIThl KbICKApasbl >KOHE
KaHyapiap onepanusial Keifin 6encen i 60bIn, TaMak KaObuiaay GpyHKIUACH Te3 KaJllblHa Kele/i.

KopbIThIHABI

3epTTey HOTHXKENepi KOpCeTKeHIEeH, ycak Yil j>kaHyapiapblHIa OaybIp/IbIH JIAapOCKOMHUSIIBIK
KOHE JIATTaPOTOMHMSUTBIK OHMOTICUSI OMICTepiH KOJJaHy KIMHUKAIBIK Oanayna THUIMAI OOJBIN IIBIKTHI.
JlanmapoToMusUTBIK  OMOTICHS ayblp KIMHUKAJIBIK KOpiHiCTepi Oap HeMece OMIAaKThl IaTOJOTUSHBI
3epTTey KaKeT OOJFaH jKarmaimapaa THiMII 0oJica, JIATAPOCKOMUSUTBIK OJIC CATBICTBIPMANBI TYPHC
TYPaKThl HEMECE CO3BUIMANbl aFbIMIbI, AUPQY3a6l Oayblp 3aKbIMIAHYJIAPbIH aHBIKTayAa JXOFapbl
Oanmaynblk MoHTE He Oonapl. JlamapocKomusIbIK OWOTICHST Ke3iHAe ajblHFaH MaTepUaNIbIH Canachl
TUCTOJNIOTHSUIBIK TalJiay YIOiH KETKUTIKTI OOJbIN, Oayblp MapeHXHUMACHIHBIH OPTYpPIi alMaKTapblH
3epTTeyre MyMKIHIIK Oepi.

Omnepanusiiad KeHiHT Ke3eHJIe JIanapOCKOMUSUIBIK OUOIICHS JKaHyapiapIblH KalllblHA KelyiH
KBUIIAMJIATBIN,  ayBIpCHIHYABl  a3aiitTel.  COHBIMEH  Karap,  WHTPAONEPalMsUIBIK  JKOHE
MOCTONEPANMSIIBIK ACKBIHYJIAp MUHHMAJIBI OOJNBIN, KaH JKOFaTybl MEH MH(EKUMUIBIK Kayill TOMEH
neHreine  Oonmel.  ['eMaToNOTHSUIBIK — KOPCETKIIITEpHeri  e3repicTep MHHHMAIABI  OOJIBII,
’KaHyapiapAblH (U3UOIOTUSIIBIK XKaFIaibIHa Tepic acepi OOIFaH KOK.

JlamapoCKOMUSANBIK ~ SAIC a3 MHBA3WBTi, BU3yalJsl OaKbUIAYMEH IKYPTi3UICTiHIIKTEH,
XHPYPTHSIIBIK OPICTI a3 3aKbIMJIAM/IbI )KOHE aJIbIHFAaH OMOMaTEepHAaJIIbIH canackl koFapbl Oomansl. by
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o/liC BETEPHHAPUSUIBIK MpaKTHKaaa Oayslp aypysiapblH Oanayja Kayirci3 jKOHE THIMIII TOCUT PETIHIE
YCBIHBLITATIBI.

CoHbIKTaH, ycaK YH jKaHyapiapblHAa Oayblp MAaTOJOTHACHIH 3€PTTEYJIE JIAapOCKOMHUSIBIK

OHMOTICUSHBI KOJJIaHYy JamapoOTOMUSUIBIK OMICKE KaparaHna KIMHHUKAIBIK, OanaysblK KOHE KaJllblHa
KeJTy KaFbIHAH apTHIKIIBUIBIKTApFa M€ JIeT KOPBITHIHIBI JKacayFa 00abl.
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Abstract

This article examines the issue of divine decree (qada’ and gadar) in Islamic theology and its
relationship to human free will and moral responsibility. Throughout Islamic history, theological
schools such as the Jabriyya, Qadariyya, Mu‘tazila, Maturidiyya, and Ash‘ariyya have advanced
differing views on this matter. The article compares the principal positions of these schools, with
particular attention to the balanced approach formulated by Abti Mansiir al-Maturidi.

The aim of this study is to provide a systematic analysis of the concept of divine decree in
Maturidi thought based on Kitab al-Tawhid and Ta wilat al-Qur’an. Al-Maturidi does not treat destiny
as an isolated issue; rather, he considers it part of an integrated theological system related to the
creation of human acts, God’s eternal knowledge, will, creative activity, and the human acquisition
(kasb) of deeds.

The study concludes that, in Maturidi doctrine, the understanding of qada’ and gadar constitutes
a significant theoretical framework that reconciles God’s absolute power with the human capacity for
choice.

Keywords: destiny, qada’, gadar, kasb, free choice, kalam, Maturidi.

INTRODUCTION

The question of destiny has been one of the central philosophical and religious concerns since
ancient times. In Islamic theology destiny is among the most important concepts for defining the
relationship between God and creation, especially the relationship between God and human free will.
On the one hand, this issue pertains to God’s absolute knowledge and omnipotence; on the other, it
directly concerns human freedom and moral responsibility. For this reason, questions regarding
whether destiny changes or remains unchanged, and whether it is fixed or conditional, led to a variety
of viewpoints among Muslim theologians.

In Islamic history, schools such as the Maturidiyya, Ash‘ariyya, Jabriyya, Qadariyya, and
Mu ‘tazila proposed different theories on this issue. Some denied human freedom altogether and gave
priority to God’s absolute will, while others excessively exalted human freedom and elevated the
human being to the level of the creator of his own acts. More specifically, three principal positions
emerged concerning destiny:

1. Human beings do not possess genuine freedom of choice. Everything occurs solely through
God’s inscription and creative act, and destiny is completely unchangeable. (Jabriyya)

2. Human actions occur independently of God’s will. Human beings create their own acts, and
there is no prewritten destiny. (Qadariyya, Mu 'tazila)

3. Human beings do possess freedom of choice, but this choice is actualized within God’s
eternal knowledge, will, and creative act. The servant consciously chooses his actions and is therefore
responsible for them, yet the creation of the act belongs to God alone. God’s knowledge does not
change, although erasure and confirmation may occur in conditional inscriptions. (Ahl al-Sunna:
Maturidi and Ash‘ar?)

The doctrine of jabr that developed around Jahm ibn Safwan was based on the notion that God
creates human actions and compels human beings to perform them. In the early period, Umayyad
rulers politically contributed to the spread of this view by associating their dominance with “divine
destiny.” Over time, this position paved the way for the consolidation of a fatalistic tendency in
Islamic theology and intensified doctrinal conflict regarding destiny.[Abu Zahra,1963,p.100]
Representatives of the Jabriyya relied on Qur’anic verses that speak of God’s boundless knowledge,
power, and the fact that everything takes place by His will. However, they interpreted these texts in a
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manner that negated human freedom and responsibility, thereby weakening the meaning of concepts
such as taklif (religious obligation), reward and punishment, supplication, repentance, and moral
action. According to this understanding, whether one enters Paradise or falls into Hell appears to be
solely the result of God’s compulsion. Ultimately, this position risks portraying God as unjust and
leads to the neglect of Qur’anic verses that affirm human choice and accountability.

The QadarT doctrine, by contrast, arose in opposition to the Jabri view. It denied divine
predestination and regarded the human being as an agent possessing choice independently of God.
This movement emerged particularly as a response to the religious legitimation of political injustice
through the doctrine of jabr. Among the well-known slogans of the Qadariyya is the statement
attributed to Ma‘bad al-Juhani: “La qadar, wa’l-amr unuf” — “There is no destiny; affairs arise
anew”.[Abu Zahra, 1963, p. 106] This position denied God’s eternal knowledge and will and removed
human acts from the scope of divine knowledge. As evidence, its proponents cited Qur’anic verses that
emphasize human freedom and responsibility.

The Mu ‘tazilites adopted a view close to this one. To defend God’s justice philosophically, they
reasoned that if human beings did not create their own acts, then punishment and reward would be
unjust. Thus, they held that God creates only good, whereas evil is created by the human being
himself, believing that in this way they were exonerating God from all evil. However, this position
approached a kind of dualism by dividing creative power between two parties. While explaining the
hadith likening the Qadariyya to the Magians, Imam al-Khattabi states that just as the Magians
attribute good to light and evil to darkness, so too the Qadartyya attribute good to God and evil to
human beings, whereas in truth the Creator of both good and evil is God. [Al-Khattabi, 1932, p. 317]

When criticizing the Mu'tazilites, Imam al-Maturidi states that they go even further than the
dualists. While the dualists affirm two creators, the Mu tazilites, by accepting every human being as
the creator of his own acts, open the way to the notion of infinitely many creators. [Maturidi, 2023, p.
615] Aba Mu‘in al-Nasafi notes that the early generation of Mu tazilites did not explicitly ascribe the
attribute of “creator” to the human being in a fully developed sense, and that this view became more
clearly articulated later through Abt ‘Al al-Jubba’1. Even so, the very fact that they considered human
will to be independent of God’s will is sufficient to classify the school as an extreme form of Qadart
thought. [Al-Nasafi, 1986, p. 285]

Against this background, scholars of Ahl al-Sunna developed a middle position on the question
of destiny. While affirming God’s eternal knowledge and complete omnipotence, they also accepted
that the human being possesses a certain degree of freedom of choice. In particular, scholars such as
Imam Abi Hanifa, Abii Mansiir al-Maturidi, and Abi al-Hasan al-Ash‘ari laid the theoretical
foundations for a balanced explanation of destiny and human freedom. The main body of this article
examines Imam al-Maturidi’s response to the aforementioned schools and his theological principles
concerning destiny.

METHODOLOGY

This study analyzes the concept of destiny in Islamic theology, particularly Abt Mansir al-
Maturidi’s position on gada’ and gadar and his response to the Jabriyya, the Qadariyya, and the
Mu ‘tazilites. Since the subject matter of the article is theological in nature, the research is not
empirical but textual and theoretical. Furthermore, the methodological framework of the study is based
on a combination of contextual analysis, hermeneutical interpretation, comparative inquiry,
descriptive-analytical systematization, and conceptual reconstruction. Such a methodological
foundation makes it possible to present Abii Manstr al-Maturidi’s concept of destiny not merely as a
historical viewpoint, but as a coherent theological system.

MAIN BODY

Imam al-Maturidi does not treat qada’ and gadar as a separate, isolated subject, but as a doctrinal
nexus connected with the issue of the creation of human actions. In his view, an action cannot be
understood from only one perspective: on the one hand, from God’s side, it is an act of creation and
bringing into being; on the other hand, from the human side, it is a matter of choice, performance, and
acquisition (kasb). According to this logic, if the human being possesses freedom of choice and if his
actions are also created, then the ontological determination (qada’) and measure (qadar) of those
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actions must likewise be acknowledged. Al-Maturidi explains destiny as a system consisting of several
interrelated stages:
God’s absolute knowledge (al-‘ilm al-azal1)
!

The inscription written in accordance with God’s eternal knowledge (al-kitaba / al-qadar)
l
God’s will (al-mashi’a / irada)
l
His creation when the appointed time arrives (al-khalq / al-takwin)
!
The human being’s appropriation of acts through the capacity for choice granted by God (kasb)

He regards these stages as an integrated and internally coherent whole. Therefore, one cannot
say, “God knew, therefore the human being is compelled,” nor can one say, “The human being acted,
therefore God’s knowledge arose afterward.” This is the central principle through which al-Maturidi
opposes both the Jabriyya and the Qadari/Mu tazilite camps. Accordingly, Imam al-Maturidi grounds
the concept of destiny on five principal doctrines:

1. God’s eternal knowledge encompasses all things completely and does not change. Yet
knowledge does not imply compulsion.

2. The inscription of destiny is the manifestation of that knowledge; therefore, it too does not
imply coercion.

3. Everything occurs by God’s will, but this will does not abolish human freedom.

4. Creation belongs to God alone; therefore, the human being does not create his own acts.

5. The human being acquires his acts from the standpoint of kasb and thus bears moral
responsibility for them.

1. God’s Eternal Knowledge

The first and foundational principle in Maturidi doctrine is that God’s knowledge is timeless,
absolutely comprehensive of past, present, and future, and unchanging. Yet this knowledge does not
mean that human actions are compelled.

Imam al-Maturidi substantiates this principle based on Qur’anic verses. For example, “...Allah
knows everythings” (al-Baqarah:231), “He knows what is before them and what is behind them” (al-
Baqarah:255), and “Allah knows what is in the heavens and what is on the earth” (Al-Hujurat:16) all
indicate that God’s knowledge encompasses all things. Al-Maturidi cites these verses as evidence
against Mu 'tazilite positions concerning the attribution of the divine attribute of knowledge. In his
interpretation, nothing falls outside God’s knowledge: neither the hidden nor the manifest, neither
what has occurred nor what will occur. [Maturidi, 2004, vol.1 p.185]

Likewise, the verses “...your Lord is never forgetful” (Maryam:64) and “My Lord neither errs
nor forgets” (Ta Ha:52) show that God’s knowledge admits no deficiency, error, or newly arising
cognition. While analyzing the verse “Should He not know what He created?” (al-Mulk:14), al-
Maturidi argues that the Creator must necessarily possess complete knowledge of what He creates. If a
creator did not fully know what he creates, that would imply ignorance, and God is exalted above such
imperfection. [Maturidi, 2004, vol.5 p.195]

At this point, al-Maturidi simultaneously rejects the two opposite excesses of the Jabriyya and
the Qadariyya/Mu‘tazila. The Jabriyya say, “God knew; therefore, the human being is compelled.” The
Qadarlyya and Mu ‘tazila, by contrast, regard human action as something newly arising outside God’s
prior knowledge. Al-Maturidi maintains that no new knowledge can arise in God and that knowing
does not amount to compelling. He also supports this principle with rational, logically grounded
arguments:

1. God’s knowledge and decree merely indicate what human beings themselves will choose to
do and toward what they will incline. He argues that even if these elements—knowledge and
inscription—were hypothetically absent, one could still conceive that people would perform exactly
the same acts they in fact perform. [Maturidi, 2023, p. 715] This shows that knowledge is not the cause
of an action, but only a statement corresponding to what will in fact occur. If knowledge of an action
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necessarily caused that action to happen, then every being who knows something would thereby bring
it into existence through knowledge alone. In that case, whatever a knower knew would be something
he created. Yet this is contradicted by ordinary human experience, because knowledge does not have a
creative function. In simple terms, if we look at dark clouds in the sky and know that rain is coming,
and then the rain falls a little later, the rain does not fall because we know it will. Rather, our
knowledge corresponded to the occurrence of the rain. Likewise, God’s absolute knowledge
corresponds to what human beings will choose and do, as well as to the events that will occur in the
world. But this knowledge does not itself become an efficient cause that creates those acts.

2. If, as the Qadariyya and Mu tazilites claim, human acts were newly arising realities in a
manner contrary to God’s prior knowledge, then one would have to admit the occurrence of new acts
outside divine knowledge. That would imply God’s ignorance and weakness. Yet God is exalted above
such deficiencies. This is established by scriptural proof, reason, and the consensus of the Muslims.

2. The Inscription of Destiny

The second principle is the inscription of destiny. According to al-Maturidi, writing is the
manifestation of God’s knowledge. Therefore, just as God’s knowledge does not compel, neither does
His inscription imply coercion.

The Imam grounds this principle in verses such as “and not a single leaf falls but He knows it,
and there is not a grain in the darkness of the earth, nor anything wet or dry but the same is in a Clear
Book” (Al-An'am:59) and “No calamity befalls on earth or in your own souls, but it is recorded in a
Book before We bring it into being” (Al-Hadid:22). According to his interpretation, everything that
has occurred in the past and everything that will occur in the future is written in the manifest Book.
This writing is a sign that God fully knows their actions, conditions, and destinies. The writing here is
not the result of knowledge that arose later, but the manifestation of eternal knowledge. [Maturidi,
2004, vol. 5 p.52]

On the question of whether destiny changes or does not change, al-Maturidi analyzes the verse
from Siirat al-Ra‘d:“Allah wipes off what He wills and He makes firm (what He wills), and with Him
is the Mother of the Book™ (al-Ra‘d:39). He states that several meanings may be inferred from this
verse: the abrogation of certain rulings, the transformation of created things from one state to another,
a change in a person’s final condition, changes in the ledgers of deeds written by the angels, or
variation in the value of deeds according to changing intentions.[Maturidi, 2004, vol. 2 p. 639-640]
Concerning the prophetic hadith that speaks of the extension of one’s lifespan and the expansion of
provision as a result of maintaining kinship ties, Ibn Hajar al-*Asqalani, in Fath al-Barf, cites the words
of 1bn al-Tin:

“The apparent meaning of the hadith seems to conflict with the verse, ‘When their term arrives,
they cannot delay it by an hour nor can they advance it’ (al-A'raf:34). However, the two—the verse
and the hadith—may be reconciled in two ways. The first interpretation is that the extension of life is a
metaphor for the blessing placed in one’s life. That is, a person is granted the opportunity for worship,
spends his time in matters beneficial for the Hereafter, and is preserved from wasting his time on futile
things. For example, when the Prophet % stated that the lifespan of his community was shorter than
that of previous communities, God granted him Laylat al-Qadr. The second interpretation is that the
extension of life occurs in a real sense, but only with respect to the knowledge of the angel charged
with recording life. As for the verse, its meaning pertains to God’s knowledge. For example, it may be
written for the angel in his register: ‘If this person maintains kinship ties, his life will be 100 years; if
he severs them, it will be 60 years.” But in God’s knowledge, it is already known what that person will
do. Therefore, there is no change in God’s knowledge, though increase or decrease may occur in the
angel’s record.” [Ibn Hajar, 1988, p. 430]

It is thus evident that a change in destiny occurs either through blessing or at the level of the
inscription held by the angels, which had been communicated to them beforehand. But the phrase
“Umm al-Kitab” in the verse—the Mother of the Book in God’s presence—does not change.
[Maturidi, 2004, vol. 2 p. 640]
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Later Ahl al-Sunna scholars, on this basis, explained destiny as consisting of two categories:
mubram, the irreversible destiny recorded in Umm al-Kitab; and mu‘allaq, the conditional destiny
disclosed to the angels and subject to effacement and confirmation. [Ibn Hajar, 1988, p. 430]

Through this interpretation, the “change” in destiny is understood not as a change in God’s
knowledge, but as a change at the level of conditional inscriptions and contingent manifestations of
divine decree.

3. Divine Will

The third principle is that everything occurs by God’s will, but this will does not abolish human
freedom. Through this principle, al-Maturidi refutes both the JabrT claim that human beings have no
will and the Mu‘tazilite claim that human will is independent of God’s will.

One of al-Maturidi’s important distinctions is his separation of God’s will from His approval and
command. The Mu‘tazila assumed that only good can be connected to God’s will and therefore argued
that unbelief and sin are not willed by God and thus are not created by Him. In response, al-Maturidi
cites Qur’anic verses such as: “Whomever He wills to guide, He opens his breast to Islam; and
whomever He wills to leave straying, He makes his breast narrow (and) straitened hard, as if he had to
climb up to the sky” (al-An'am:125), and “Whom Allah wills, He causes to stray; and whom He wills,
He places upon the Right Path” (al-An’am:39). In these verses, willing is applied both to guidance and
misguidance. Therefore, divine will is not identical with divine approval or command. [Maturidi, 2023,
p. 681]

Likewise, the verse “But you cannot will, unless Allah wills” (al-Insan:30) indicates that, in the
final analysis, everything takes place through God’s will. In contrast, the verse “...whoever wills then
let him believe, and whoever wills then let him disbelieve” (al-Kahf:29) indicates that the human being
is given a real capacity for choice. Al-Maturidi does not set these two groups of verses in opposition to
one another; rather, he reads them as mutually complementary: the human being chooses, but his
choice does not occur outside God’s universal will. [Maturidi 2023, p.686]

He also interprets the verse “If He had willed He would have guided you all” (al-An"am:149) as
evidence that human beings are not under compulsion. If God had compelled all people to faith, then
there would be no real trial and no moral responsibility. Yet the Qur'an states that there is no
compulsion in religion (al-Bagarah:256). [Maturidi 2023, p.682]

From a rational perspective, al-Maturidi cites the following logic from Imam Abtu Hanifa: if
God, in His eternal knowledge, knows how things will come to pass, then He must also have willed
that they occur in precisely that way. Otherwise, a deficiency would have to be attributed to God’s
wisdom and knowledge. But this does not mean that He commanded them, for command and will are
not identical. [Maturidi, 2023, p. 705]

Al-Maturidi makes this distinction explicit: command belongs to the normative-moral level of
obligation, whereas will belongs to the ontological level of actual occurrence. God may command
something without willing that it occur, and He may will that something occur without loving it or
approving of it. If command and will were treated as identical, then the existence of unbelievers would
mean that God’s command had failed to be fulfilled. That, however, would imply divine weakness,
which is an unacceptable conclusion. [Maturidi, 2023, p. 706-708]

In this way, al-Maturidi does not deny human freedom, but neither does he understand it as an
absolutely independent autonomy detached from God’s will.

4. Creation Belongs to God Alone

The fourth, and highly important, principle is that creation belongs to God alone; this is a
requirement of tawhid (monotheism). Through this principle, al-Maturidi refutes the Qadari and
Mu ‘tazilite claim that the human being creates his own acts.

In the Imam’s view, if the human being were the creator of his own acts, then the principle of
tawhid would be compromised, and the notion of multiple creators would arise. The Qur’anic verses
“Allah is the Creator of all things” (al-Ra‘d:16), “Allah has created you and what you make” (al-
Saffat:96), and “There is nothing like unto Him” (al-Shura:11) are understood as clear evidence for
this position. [Maturidi 2023, p. 585]
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By interpreting certain verses, al-Maturidi shows that both the inward and outward actions of the
human being take place through God’s creative act. For example, sleep and the seeking of provision
are mentioned in the Qur’an as signs of God. (al-Rum:23) If these actions were not in reality created
by God, then attributing them to God as signs would be meaningless. [Maturidi 2018, p.319]

Rational arguments likewise support this principle. First, although a person performs some
actions consciously, many processes take place independently of his control: the beating of the heart,
the functioning of internal organs, and, at times, involuntary movements. If the human being were
truly the creator of his own acts, then he would also have to be able to create and fully control all of
these processes. Second, to create something, one must fully know it. Yet the human being does not
fully know all the consequences of his own actions and often does not even know what is ultimately
beneficial or harmful to him. Therefore, he cannot be a creator. Third, if a human being were able to
create his own acts, then he would create only what is beneficial to himself and avoid harmful actions
altogether. Experience clearly shows the opposite. [Maturidi, 2023, p. 584-586]

From this, al-Maturidi draws an important conclusion: the coming into being of an act—the act’s
existence at the ontological level—belongs to God alone. This is necessary both from the standpoint of
tawhid and from that of reason.

5. Kasb (acquisition)

The final principle is kasb (acquisition), which is the key point of balance in the Maturidi
system. The human being does not create his act; he appropriates it in terms of choice, acquisition, and
performance. In this way, he becomes deserving of reward and punishment.

The fundamental error of the Jabriyya is that they attribute action to the human being only
metaphorically. According to their understanding, to say that a human being acts is no different from
saying “the wind blew,” “the water flowed,” or “the stone rolled”—that is, merely a figurative
expression. Al-Maturidi rejects this and states that the act belongs to God in terms of creation, but to
the human being in terms of acquisition and appropriation.

He proves this principle through the Qur’anic concepts of command, prohibition, reward, and
punishment. Verses such as “Do good” (al-Hajj:77) and “Do whatever you wish” (Fussilat:40) show
that human beings possess a real capacity for action and for choice. Likewise, the verse “Then
whoever does good to the weight of an atom shall see it” (al-Zalzalah:7) indicates that reward and
punishment are connected to human action. If the human being were not a real agent in any meaningful
sense, then the Qur’anic language of command and prohibition, reckoning and punishment, would lose
its significance. [Maturidi 2023, p. 578]

Similarly, verses such as “For it (be) what it earns, and against it (also) what it does™ (al-
Baqarah:286), and “For them is what they earned, and for you is what you earn; and you shall not be
questioned about what they did” (al-Bagarah:134), clearly convey the meaning of kasb. These verses
indicate that every person’s deed belongs to him, that no one bears responsibility for the actions of
another, and that each person will fully receive the consequence of his own striving.

For al-Maturidi, kasb means that the human being, by means of the capacity for choice given to
him, wills a particular act, inclines toward it, and appropriates it morally as his own. But the actual
coming into being of that act occurs through God’s creation. Thus, the human being is neither fully
compelled nor absolutely independent. He is a subject who freely chooses and appropriates an act that
comes into existence through God’s creation, and who is therefore responsible for it.

In this connection, the scholar also advances the following rational proofs:

1. If actions could not be truly attributed to human beings, then command and prohibition,
reward and punishment, would be meaningless. In that case, God’s commands would amount to empty
speech, and taklif would lose all significance.

2. If all actions were solely acts of God, then reward and punishment would also have to
pertain to God. Yet reward and punishment, in fact, pertain to human beings. Therefore, action must in
some sense belong to them as well. Otherwise, God would be like a tyrannical ruler punishing others
for what He Himself had done. But God is exalted above injustice.

3. If all acts were directly attributed to God alone, then qualities that the Qur’an attributes to
human beings—such as obedience, disobedience, sin, and wrongdoing—would also have to be

55



Me:xaynapoaublii HayuHbIii ;kypHaa AKAJTEMUK Ne 1.(300) 2026 r.

attributed to God. This is contrary both to reason and to religion. Moreover, such an understanding
would lead to describing God as simultaneously Lord and servant, Creator and created, which is a
logical contradiction.

4. Every human being knows through immediate inner experience that he chooses his acts,
intends them, and acts without compulsion. This is self-evident knowledge (badihi). To deny it would
be to deny all empirical and experiential knowledge, which in turn would lead to total skepticism.
[Maturidi 2023, p. 578-579]

CONCLUSION

The issue of destiny is one of the most complex and important topics in Islamic theology, as it
seeks to clarify the relationship between God’s eternal knowledge, will, and power, and the human
capacity for choice. In this regard, the positions of the historical schools may be grouped into three
broad directions: the Jabriyya deny human freedom and reduce the human being to complete
compulsion; the Qadariyya and Mu'tazila overstate human freedom and elevate it to a level
independent of God’s absolute will; while Ahl al-Sunna, especially the Maturidi school, offers a
balanced and intellectually coherent model between these two extremes.

The study has shown that Imam al-Maturidi explains the issue of destiny not within the
framework of crude fatalism or absolute freedom, but through several interrelated principles. In his
system, God’s eternal knowledge, the inscription corresponding to that knowledge, absolute will,
creation, and human kasb are not contradictory, but constitute parts of a single doctrinal structure.
Within this system, God’s knowledge does not imply compulsion, inscription does not negate freedom,
will does not abolish responsibility, and creation does not invalidate the human being’s moral
appropriation of action. In this way, al-Maturidi preserves both tawhid and the concepts of taklif and
accountability.

In his critique of the Jabriyya, al-Maturidi appeals to the human being’s inner experience, the
sense of choosing, the meaning of command and prohibition, and the principles of reward and
punishment. For if the human being has no real choice, then religious obligation, reckoning,
punishment, and reward would all lose their meaning. In his arguments against the Qadariyya and the
Mu tazila, by contrast, he grounds himself in God’s absolute knowledge, in the fact that everything
occurs only by His will, and in the principle that creation belongs to God alone. In this way, he shows
that attributing creatorship to the human being compromises tawhid, while admitting the emergence of
new events outside God’s knowledge contradicts divine omniscience.

The subtle balance of the Maturidi position is also evident in the question of whether destiny
changes or does not change. The inscription in Umm al-Kitab, corresponding to God’s eternal
knowledge, does not change, because it is bound to absolute knowledge. Change, however, may occur
in the records held by the angels, in the juridical consequences of deeds, or at the level of a person’s
intention and action. Therefore, the “change” in destiny is not a change in divine knowledge, but a
change in conditional inscriptions and in the manifestations that occur within the created order. This
understanding makes it possible to interpret harmoniously both the Qur’anic notions of “effacing” and
“confirming” and the hadiths concerning the extension of life and the expansion of provision.

Thus, Imam al-Maturidi’s view of qada’ and qadar stands as one of the most profound and
systematic expressions of the Sunni middle path in Islamic creed. His doctrine preserves God’s perfect
knowledge, complete power, and exclusive creatorship, while also affirming human freedom of choice,
kasb, and moral responsibility. As a result, the Maturidi explanation grounds the issue of destiny not
only in religious texts but also in rational argumentation, and thus represents an important
manifestation of balance and coherence in Islamic theology. This position remains highly relevant to
contemporary religious and philosophical reflection because it enables an understanding of divine
sovereignty and human responsibility not as mutually contradictory but as parts of a harmonious
whole.
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In the modern world, technology has taken a strong position in the daily life of every person and
is developing extremely rapidly. It is important for a modern person not only to know about the
existence of modern technologies, but also to be able to apply them to improve the quality of their life,
as well as the efficiency of their work. In particular, accelerated development is taking place in the
field of artificial intelligence (Al) and neural networks, which have ceased to be a scientific fantasy
and have actively entered the life of humanity.

Today, Al can be found in every aspect of our lives: education, medicine, literature, and the arts.
As one of the fundamental components of society, education must not be left behind in the face of
rapid technological advancements. Al provides professionals with support in improving productivity,
individualizing and differentiating the educational experience, and eliminating repetitive and energy-
intensive tasks. Additionally, Al and neural networks play a crucial role in generating personalized
content, which is essential for students to develop the skills necessary to adapt to a changing society.

In the field of foreign language teaching, Al can solve problems such as automating routine
tasks, finding and preparing educational materials, and checking the mastery of educational content. Al
makes the process of learning a foreign language as adaptive and comfortable as possible, adapting to
the individual interests and educational needs of students. The relevance of this thesis lies in the fact
that, firstly, the role of English as a language of international communication is invaluable, and today,
a high level of English proficiency is an integral part of a successful career and various educational
opportunities.

Secondly, the use of artificial intelligence in creating students’ communicative competence in
foreign language classes is expected to improve the quality of English learning and create a more
engaging and interactive learning environment. In this regard, the purpose of this work is to study the
effectiveness of using students' communicative competence in foreign language classes created using
Al and neural networks in teaching English speaking in secondary schools

Research objectives: - to study and analyze the literature on the research problem; - to study the
advantages and disadvantages of using artificial intelligence in teaching English speaking, in
particular, to create communicative competence of students in foreign language lessons; - to conduct a
comparative analysis of different points of view on the effectiveness of creating communicative
competence of students in foreign language lessons created using Al; - to conduct experimental work
on the development and testing of creating communicative competence of students in foreign language
lessons created using artificial intelligence; - to analyze the results of the research.

At the present stage, the communicative approach occupies a dominant position in the field of
foreign language teaching.

The communicative approach is a strategy that models communication, aimed at creating
psychological and linguistic readiness for interaction, conscious comprehension of the material and
methods of working with it, as well as awareness of the requirements for effective expression. The
communicative methodology, integrated with some traditional teaching elements, implies maximum
immersion of the student in the language process. The main goal of this methodology is the formation
of students’ communicative competence. Mechanical, repetitive exercises are minimized. Exercises
that develop not only memory but also logic, analytical and imaginative thinking, and the ability to
evaluate information predominate, thus training the learner’s cognitive functions. Classes employ role-
playing situations, partner work, tasks for error detection, comparisons, and contrasts, which are aimed
at developing not only linguistic knowledge but also creativity and the student’s general outlook.
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Communicative tasks are designed to engage all of the student’s knowledge and skills. When working
with vocabulary, students are encouraged to use English-English dictionaries, which also helps create
an English-speaking environment.

Since language is closely intertwined with the cultural characteristics of a country and its
structures are based on sociocultural norms, educational materials must include a cultural component.
In this way, a culturally oriented environment is created during the learning process. Under modern
conditions and with a new approach to foreign language teaching, it has become evident that
intercultural communication and the formation of communicative competence require a sociocultural
component in the educational system.

It is important to prepare students for intercultural interaction, which is based on familiarity with
the culture of the target language country and the ability to respect its manifestations, forming cultural
universals. This also allows students to better understand their own culture and present it in
communication, achieving mutual understanding and cooperation with representatives of the foreign-
language culture. V. V. Safonova argues that students form “an understanding of dialogue between
cultures as a consciously chosen life philosophy, requiring participants to respect other cultures,
linguistic, ethnic, and racial tolerance, verbal tact, readiness to study the world’s cultural heritage,
spiritual enrichment through the achievements of other cultures, and the pursuit of non-violent ways of
resolving contradictions and conflicts”.

Two concepts are distinguished: communicative teaching and communicative-oriented teaching.
The former implies instruction organized around communicative tasks, while the latter aims to teach
foreign language communication using all necessary tasks and methods (not necessarily only
communicative ones). These two concepts often overlap, as teaching rarely relies solely on
communicative tasks. Within the communicative approach, several levels of competence are formed:
linguistic, sociolinguistic, discursive, strategic, and socio-cultural. Communicative competence has an
integrative function in relation to other competencies. According to O. R. Bondarenko, intercultural
communicative competence is “the orientation of a non-native speaker toward a foreign interlocutor,
i.e., the successful use of background knowledge about the culturally conditioned communicative
features of the interlocutor, as well as a set of skills to account for intercultural communicative
differences when interacting with native speakers of the language.” The communicative approach
focuses on the learner as a whole person (verbal-semantic, linguistic-cognitive, and motivational-
pragmatic levels, according to Yu. A. Karaulov) .

Recently, interest has grown in the study and theoretical justification of foreign language
teaching within the cognitive-communicative approach. Over the past two to three decades, learning a
foreign language has been increasingly viewed as acquiring knowledge about the world, not merely
linguistic knowledge. In speech production, all knowledge stored in a person’s cognitive system is
activated. Language is considered a general cognitive mechanism functioning in encoding and
transforming information. In the cognitive-communicative approach, the focus of instruction is on
textual activity. Each text represents a fragment of reality. The teacher assists the student not only in
studying the text’s linguistic features but also in activating the students’ life experience in the relevant
subject area, thus stimulating the production of secondary texts, which is an important educational
task.

E. S. Polat notes that the goals of foreign language teaching, as defined in educational standards,
are determined by the functions the subject performs in the overall system of education and student
development. These include: a communicative function — forming communicative competence; a
general educational function, which includes not only linguistic education (forming linguistic
competence) but also familiarization with the culture of the target language country, as language is an
element of culture; an educational function related to developing respect for other peoples and their
traditions; and a developmental function, which concerns intellectual and moral growth. The primary
goal is the formation of communicative competence, with all other goals being realized in achieving
this main objective. Modern communicative competence involves the ability for intercultural
interaction. Structurally, V. V. Safonova identifies the components of foreign language communicative
competence as linguistic, speech, and socio-cultural competencies. The latter includes linguistic-
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cultural, sociolinguistic, and cultural knowledge competencies, which enable the learner “to navigate
socio-cultural markers of an authentic language environment, avoid socio-cultural ‘traps’ and
obstacles, anticipate potential socio-cultural interference in intercultural communication, and find ways
to overcome them” [1, p.63].

Unlike other disciplines, the subject “foreign language” has a specific nature: the core of its
content is not the foundations of sciences but the methods of activity. The essence of foreign language
teaching is the deliberate formation of specific skills and abilities in language use and foreign-language
communication. Foreign language instruction cannot occur in isolation from interpersonal
communication. To become an active participant in communication, a person must engage in
independent and free communicative activity. Training in various types of speech activities follows a
methodological program that dictates content, methods, and organizational forms of instructional
material. Another distinguishing feature is that foreign languages are interdisciplinary, integrating
knowledge from literature, history, arts, natural sciences, and social spheres of life in different
countries. By learning a foreign language, students gain access to a second cultural reality, norms and
relationships, cultural traditions, and the specific nature of communicative behavior, mastering the
cultural experience of an authentic cultural-linguistic individual [2, p.15].

Based on this, at the modern stage, the issue has arisen of building a culturally oriented paradigm
of foreign language teaching, aimed at forming a secondary linguistic personality (I. A. Khaleeva) or a
culturally-linguistic personality (Yu. N. Karaulov, V. P. Furmanova). “The main goal of mastering a
language in a communicative sense can be formulated as follows: to learn to speak (or write) as a
native speaker does (or at least strive for this as the ideal). In cognitive terms, the main goal is to learn
to navigate situations as a native speaker does” [3, p.33].

In accordance with the modern educational paradigm, teaching should aim at forming and
developing the learner’s personality as a subject of active creative activity. Therefore, foreign language
acquisition cannot be mechanical or passive, based on rote memorization. With the communicative
approach, students can express their opinions and share experiences through the foreign language as
individuals, which aligns with the main criterion of contemporary didactics. To master various types of
speech activities, students need practice in reading, speaking, listening, and writing, as learning is most
effective through performing the activity itself. This principle is based on activity theory in
psychology. The student’s own active engagement is a core principle of learning. Hence, the modern
approach to foreign language teaching is learner-centered, activity-based, communicative-cognitive,
and multi-purpose, integrating educational, developmental, and practical goals.

In  Russian methodological science, the following strategic principles characterize
communicative teaching: focus on communicative use of all speech activities and language means,
stimulation of students’ verbal-cognitive activity, individualization of instruction, functional
organization of language means, situational organization of the learning process, and novelty and
informativeness of materials (I. L. Bim, E. I. Passov). In modern conditions, a foreign language
functions not only as a communication tool but also as a means of stimulating cognitive activity [4,
p.38].

Currently, priority is given to communicative, interactive, authentic, culturally contextualized,
autonomous, and humanized instruction. These principles allow for the development of intercultural
competence as a component of communicative ability. According to I. L. Bim, communicative
competence “is not limited to establishing social contacts through speech or mastering tourist
language; it is an introduction of the individual to the spiritual values of other cultures through
personal communication and reading.” This work attempts to identify ways and methods of optimizing
the learning process using Internet technologies to develop intercultural competence [5, p.22].

The modernization of educational processes and updating the content of foreign language
courses entail a changing role for teachers, who become organizers and coordinators of students’
independent work, stimulate students’ oral participation, create conditions for natural self-expression
in a foreign language, employ diverse forms and methods, encourage initiative and independence, and
provide opportunities for self-realization in learning and communication.
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Computer-assisted language learning is a relatively new and rapidly developing area in Russian
education, studying the role of ICT in learning and teaching foreign languages. Due to the complexity
and constant changes, including the emergence of new technological, theoretical, and methodological
developments and their integration into the learning process, thorough research is required to
understand and assess the quality, effectiveness, and appropriateness of computer-assisted activities.
“The question is no longer whether to use electronic technologies in foreign language teaching, but
how to use them and guide students in their application” [9, p.88].

The didactic objectives effectively supported by Internet resources include: developing reading
skills; improving listening skills using authentic online audio texts; enhancing monologic and dialogic
speech through problem-based discussion of online materials; improving writing skills; expanding
active and passive vocabulary; familiarizing students with cultural knowledge; and fostering sustained
motivation for foreign-language activity through systematic use of authentic materials. Teachers must
select material appropriate to students’ proficiency. Authentic Internet resources provide vocabulary
and content reflecting cultural development and social-political changes in target-language countries,
engaging students with relevant topics. However, using Internet resources is only one aspect of
applying ICT for solving linguistic-didactic tasks .

The full range of linguistic and methodological possibilities of ICT in language learning is
broader. Human-computer interactions are primarily based on written language; thus, ICT’s main
didactic advantages appear in reading and writing instruction. ICT integration allows more effective
development of receptive skills (reading and listening) and productive skills (writing), assessment of
grammar, spelling, and vocabulary via online tests or teacher-created programs (e.g., Hot Potatoes),
and practice in information extraction, text analysis, and overcoming language challenges. The Internet
supports communicative approaches to written language instruction.

The Internet offers vast text and audio resources. Although much of this material is not originally
designed for teaching, working with authentic Internet resources can motivate students and stimulate
interest, which should be leveraged in learning. Factors such as content, representation methods, and
the teacher’s individual style contribute to forming a motivational and needs-based learning
environment, expressed in internal activity, striving for effective mastery, and mobilization of moral
and volitional effort [6, p.74].

Foreign language teaching using ICT should adhere to the following principles: independent
practice, teacher guidance through interactivity, effective feedback, collaborative learning, and variety
in independent work. It must also follow methodological principles: communicativeness,
consciousness, clarity, and a positive emotional climate. Teachers should evaluate whether ICT
satisfies these requirements.

Internet materials can stimulate dialogic interaction among students and acquisition of dialogue
structures. Creating situations close to real life (authentic communication) engages students, motivates
study, activates knowledge of typical dialogue features, and develops appropriate behavior. Examples
include filling hotel registration forms, ordering in restaurants, or interviewing peers. The Internet
provides abundant material for such activities, reflecting the socio-cultural context of the target-
language community [7, p.25].

Advances in foreign language teaching move away from monologue as the dominant form
toward polylogue (communication, discussion, debate). VVarious texts can be used (recipes, horoscopes,
transport schedules, restaurant menus, theater posters, TV programs, weather reports, city maps,
advertisements, job or housing notices), creating an immersive experience of the target-language
country. Cognitive, socio-pragmatic, personal-cognitive, and motivational activities increase the
importance of authentic texts of different functional types, reflecting both universal and culturally
specific elements .

During lessons, the teacher guides students’ communicative behavior to achieve educational
goals. Presenting a text involves planning a discussion narrative, selecting topics that engage students
and motivate participation. Discussions include the target culture and students’ cultural experiences.
Teachers should encourage independent responses and organize small group work, forming groups of
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three to five to achieve specific learning objectives. These strategies facilitate communicative practice
and foster student autonomy.

For listening skills, audio support is essential. The Internet provides authentic and level-
appropriate materials, and methodology for working with audio is similar to that for video.

Illustrative materials and video create a favorable learning environment, presenting reality in real
colors and sounds, motivating speech production and practice. They enhance comprehension of spoken
language, communicative intent, and competence development. Multimedia ICT supports
simultaneous development of all speech activities. Individualized and differentiated approaches should
be practically implemented. Video materials allow repeated listening, accommodating various levels of
auditory skills, supporting comprehension of monologic and dialogic speech and individual
pronunciation features.

Integrating ICT in communicative teaching provides learners with autonomy (physical, social,
linguistic, cognitive) and “socializes” learning through group projects, presentations, or online sharing.
Communication with computers serves as a partner, a motivator, and a tool for organizing interaction.

Therefore, in foreign language teaching, the teacher’s main task is the development of
communicative abilities. Modern conditions demand new methods aimed at all four speech activities,
forming linguistic, sociolinguistic, and pragmatic competencies, creating new instructional materials,
and implementing innovative pedagogical technologies, while retaining advantages of traditional
methods.
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AHHOTAILMSL

B cratbe HCCIICAYCTCA ,Z[I/II[aKTI/I‘leCKI/II\/'I MoTeHIMaJl HCKYCCTBCHHOI'O HWHTCJUICKTA (I/H/I) B
npoiiecce o0ydeHusi reomeTpun. PaccmarpuBatorcs nenarornueckue ycnousi uarerpauuu MU u ero
BJIMAHUC Ha PA3BUTHUC JIOTHYCCKOI'O0 MbBINUJICHHA W HABBLIKOB BHU3YyaJIM3allUU YYallIUXCH. HpOBCl[GH
MeJarOTHIECKUIA IKCIIEPUMEHT cpean ydamuxcs 9-x kinaccoB (N=49) mo teme «IIpusnaku paBeHCTBa
TPEYTOJIBHUKOBY». JkcrepumenTtanpHas rpynmna (EG, n=25) ucnons3oBasia MH-uHCTpyMEHTHI 115t
aJanTUBHOTO OOyYEHMsI U aBTOMATH3WPOBAHHOW 0OpaTHOM cBsi3u, KoHTposnbHas rpymma (CG, n=24)
06yqanac5 10 Tpa,Z[HLII/IOHHoﬁ METOOUKE. Pe3y.]'IBTaTBI MMOKa3aJIM 3HAYUTEIIbHBIN POCT yCII€EBACMOCTH B
sKcriepuMeHTanpHoi rpymme (17,8 6amna nmpotus 14,5 B CG), uto noarsepxkaaet s dexruBHOoCcTs MU
B (DOPMUPOBAHUN MHIUBUAYAIBHBIX 00pa30BaTEIbHBIX TPACKTOPHIA.

KitoueBble cinoBa: reomerpus, aJalTHBHBIE CHUCTEMBI, IOATOTOBKA OYyIylIUX YyuuTesen
MaTEMaTHUKU, I/ICKyCCTBeHHI)IfI HHTCIIJICKT.

ABSTRACT.

This article explores the potential of artificial intelligence (Al) in geometry education. The study
examines pedagogical conditions for Al integration and its impact on students' logical reasoning and
spatial visualization skills. A pedagogical experiment was conducted among 9th-grade students (N=49)
focusing on the topic "Signs of Triangle Equality.” The experimental group (EG, n=25) used Al-
assisted tools for adaptive learning and automated feedback, while the control group (CG, n=24)
followed traditional methods. Results demonstrate a significant improvement in the experimental
group (post-test score 17.8 vs 14.5 in CG), highlighting Al's effectiveness in providing personalized
learning trajectories and enhancing conceptual understanding.

Keywords: geometry, adaptive systems, training of future mathematics teachers, artificial
intelligence.

I/ICKYCCTBGHHHﬁ HUHTCIIJICKT (I/H/I) B IIOCJIICAHUE TOAbI CTAHOBHUTCA OJHHM N3 KIHOYEBBIX
(I)aKTOpOB Pa3BUTHUA COBpCMeHHOﬁ O6paSOBaTeJ'IBHOI71 cucTteMbl. Pa3BuTHe TEeXHOJOTMHM MAIIIMHHOIO
Oo0y4YeHHs ¥ WHTEIUIEKTyaJIbHBIX OOydYaloUIMX CHUCTEM NPUBOAUT K TpaHC(hOpMAIMU METOI0B
MpernojaBaHusl U OpraHu3anuu y4deOHoro mpomecca. MM mo3BoiseT aBTOMATH3WPOBATH AaHAIU3
00pa3oBaTeNbHBIX JaHHBIX, (OPMHPOBATH MEPCOHATM3UPOBAHHBIC TPACKTOPHHA OOyYeHUS U
obOecrieunBaTh OIEPATHBHYIO OOpPAaTHYIO CBS3b, YTO CIIOCOOCTBYET IOBBIIMICHUIO 3()PEKTUBHOCTH
obOyuenus [1], [8].

CoBpeMeHHOE 00pa30BaHNE Pa3BUBACTCS B YCIOBUAX IU(POBU3AINH, TJI€ OCOOYIO POJb UTPAIOT
AIalITUBHBIC U HHTCIJICKTYAJIbHBIC TCXHOJIOI'UH. B »sTnx YCJIIOBUAX nmn BBICTYIIA€T HE TOJIBKO KakK
WHCTPYMEHT ONTHMH3AIMK y4eOHOro Tpolecca, HO M Kak (aktop QopmMupoBaHUS HOBBIX
neaarornucCKux IMmoAaxoaoB, OCHOBAHHBIX Ha HWHAWBUAYAJIU3AllUHA, HWHTCPAKTUBHOCTU H aHAJIM3C
naHHbIX. Ero ucnoin3oBaHue cnoco6CTByeT Mepexoay OT TPAAULMOHHON MOJIENN 06yquI/I;1 K THOKUM

OGpﬂSOB&TGHLHHM CHUCTEMAM, OpPUCHTHUPOBAHHBIM Ha WHIAWBUYAJIbHBIC
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MOTPEOHOCTH ydYaIIMXCSd M Pa3BUTHE HABBIKOB caMoCTosTeNbHOro oOydeHus [6], [13]. Ocoboe
3Ha4yeHue BHenpeHue MM nmpuobperaer B 00ydeHUH MaTeMaTHKe, I71e BBICOKHHM ypOBEHb aOCTpaKIMK U
JIOTMYECKOI0 MBIIUIEHUS CO3JaeT TPYAHOCTH [uId ydamuxcs. MccnenoBaHus IMOKa3bIBalOT, YTO
MHTEJUIEKTyalIbHbIE CUCTEMbI CIOCOOHBI aJalTUPOBATh CO/ACP)KAaHUE U YPOBEHD CIIOKHOCTH Y4eOHOTO
Marepuana, obOecreunBas MOJACPKKY KaKIOMY YYallleMyCsi C Y4Y€TOM €ro HWHAMBHIyaJIbHBIX
ocobennocteil [2]. Kpome Toro, U moxer BbICTynath B posid LHU(POBOro THIOTOPA, aHAIU3UPYS
OLIMOKY M Mpeasiarasi peKOMEeHIalu1, 4TO CIIoCOOCTBYET OoJiee riIyO00KOMY YCBOEHUIO 3HaHUMN

Y Pa3BUTHIO YU4eOHOU camocTosTeapHOCTH [11].

['eomeTpust Kak pasjesl MareMaTHKU TpeOyeT pa3BUTOrO IPOCTPAHCTBEHHOI'O MBbIIIICHHUS,
BU3yaJM3alluy U JI0Ka3aTeJIbHOro paccyxkaeHusd. OIHAKO ydallluecs 4acTO UCIBITHIBAIOT TPYIHOCTH
[IpU Nepexojie OT HATJISAHOTO BOCHPUATHS K aOCTPAKTHOMY MBIIIICHUIO U MOCTPOCHHUIO JTOTMYECKHX
nokaszarenscTB.  Mcemonp3oBanue M- TeXHONMOrMi  MO3BOJSIET  YCHIWTh  HAlVIAAHOCTE U
MHTEPaKTUBHOCTh OOYYECHMS, a TaKXKe pealn30BaTh HCCIENOBATEIbCKUHA IMOAXOM, HPU KOTOPOM
y4alecs CaMOCTOATEIbHO U3y4al0T CBOMCTBA Nr€OMETPUUECKUX OOBEKTOB U (hOPMYIUPYIOT BBIBOIBI
[3], [16].

JIOTIONTHATENBHYIO aKTyaJIbHOCTh MCCIIEA0BAHUIO MIPUIAET pa3BUTHE coBpeMeHHbIX UM -cuctem,
CIOCOOHBIX pelaTh CIIOKHbIE T€OMETpUYECKHE 3aJadd Ha BBICOKOM ypoBHe. Hampumep,
HEHPOCUMBOJIMYECKHUE MOJIENHN JEMOHCTPUPYIOT YCIIEHIHOE PELIECHUE 3ahad OJUMIIMAJHOIO YPOBHS,
YTO OTKPBIBAET HOBBIE MEPCHEKTHBHI JJIS UX MCIOJIb30BaHMA B OOpa3oBaTeNbHON MpakTuke [4].
Bmecte ¢ tem BHeapenue WU compoBoxmaeTcss psjioM mpoOieM, BKIOYash HEJOCTATOYHYIO
pa3pabOTaHHOCTh METOJUK €ro NPUMEHEHUs, PUCKH CHMIKEHHUS [103HABaTEIbHOM aKTHBHOCTH
y4alxcs U BOIPOCH! HA/IEKHOCTH U UHTEPIPETUPYEMOCTH pe3yibTaTos [7], [9].

TakuM o00Opa3oM, BO3HUKAET MPOTHBOPEUHME MEXKIYy BBICOKUM IOTEHIMAIOM HCKYCCTBEHHOTO
MHTEJJIEKTa B O0yUYE€HUU T€OMETPUN M HEJIOCTATOYHOM pa3pabOTaHHOCTHIO MEJArOrHuecKUX YCIOBHM
ero 3(@exkTuBHOr0 MNpUMEHEHUs. OTO OIpelesseT akKTyalbHOCTh JaHHOTO MCCJIEI0BAaHUS,
HaIpaBJICHHOI0 Ha TEOPETHYECKOEe OOOCHOBAHME M NPAKTUYECKYIO OLEHKY Hucmonb3oBaHus MU B
Oo0y4YeHHH TE€OMETpPHM, a TaKXke Ha pa3padOTKy METOIUYECKHUX PEKOMEHJAlUN JUIs TMOBBIIICHUS
KayecTBa 00yUYeHHS U Pa3BUTHS 10OKA3aTEIbHOIO MBIIIICHHS YUAIIUXCS.

1. MccnenoBaHue MCUXOJIOTO-TIEJarOTHIECKUX OCHOB puMeHenus: 1M B oOyueHun
11 [Tenarornyeckue ycnoBHs MPUMEHEHHS UCKYCCTBEHHOTO HHTEIUIEKTa B 00yUeHUH

AHaiaM3 COBPEMEHHBIX HCCIEI0BAaHUN MOKAa3bIBAaeT, 4YTO A(P(GEKTUBHOCTh HUCIOIb30BAHUS
HCKYCCTBEHHOIO HHTEJJIEKTa B 0Opa30BaHUU OIpPEAEseTcsl TMPEeXae BCEro IeJarornyecKuMu
YCIOBHUSMH, a HE YPOBHEM TEXHOJIOTHYecKoro ocHamenus [6]. Hanmuune nudpoBbIX MHCTPYMEHTOB
caMo 1o ceOe He rapaHTHpyeT IOBBIIIEHUS KadecTBa OOydeHHMss M TpeOyeT melaroruyecku
o0ocHOBaHHOTO BHezpeHHs. B 31oil cBs3u MU crenyer paccmarpuBaTh Kak CPeACTBO JOCTHXKEHUS
00pa3oBaTeNbHBIX LIEJIEH, a HE KaK CaMOCTOSTENbHYIO 11esIb yueOHoro mporiecca [14].

B maremarnyeckom oOpasoBanun MM obOnmagaeT 3HAYUTENBHBIM IOTCHIMAIIOM B OOJIACTH
nepcoHanu3auy o0y4eHus, BU3yaau3aluu aOCTPAaKTHBIX MOHATUN U MPEAOCTaBICHUS ONEepaTUBHOU
obpatHoit cBsizu [3]. HMHTemnekTyanbHBIE CHCTEMBI TIO3BOJISIOT YUYWUTHIBATH WHAWBUAYaJIbHBIC
0COOEHHOCTH yYalllUXCsl, BKJIKOYas YPOBEHb MOATOTOBKH, TEMI OOyUY€HHs] U CTUJIb MBILIUIEHUS, YTO
0COOEHHO BaXXKHO B YCIIOBHSIX Pa3HOYPOBHEBBIX YUE€OHBIX I'pymil [2].

KiroueBpIM I€JarormyeckuM yCIOBHEM SBISIETCS COXpPAaHEHHE BENyIIEW POJIM YUHUTENd,
KOTOPBIH BBINOJHSET (DYHKIIMHM OpraHU3aTopa, MOJIEpaTopa U HHTEPIIpeTaTopa y4eOHO! AeATeIbHOCTH
[12]. U B naHHOM KOHTEKCTE BBICTYINAET KaK BCIIOMOTATEIbHbI HHCTPYMEHT, JOTMOIHSIOIINN
MEIarOrMYECKYI0 JEATEIbHOCTh, HO HE 3aMEHSIONINN MpoQecCHOHaIbHOE CYXKACHUE MPEnoIaBaTess
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[10]. BaxxubiM ¢akTopoM Takke SIBISETCS ypOBEHb IMU(DPOBON M METOAMYECKOW KOMIIETEHTHOCTH
nejarora, onpeaensomuil 3pPeKTHBHOCTh MHTETPAIIUN TEXHOJIOTUI B 00pa3oBaTenbHbIN mporecc [7].

O¢ddextuBHocth nmpuMeHenuss MM moBbIaeTcs mpu €ro MHTETPALUUA B CMEIIaHHBIE (HDOPMBI
o0yueHwus, coyeTaromre uuppoBble MHCTPYMEHTHI U TpaJIuIMOHHbIE MeToAbI npenioaaBanus [10]. Ilpu
3TOM HEOOXOAWMO YYHTBHIBATh METOJIUYECKYIO I€JIeCO00pPa3HOCTh HCIOIb30BAHUS TEXHOJOTHH,
BO3pAcTHbIE OCOOEHHOCTH Y4Walluxcsi M crneuuduxky ydeOHoro mnpeamera. JlomonHUTEIbHBIMU
YCIOBUSIMU  SIBJISIFOTCS ~ HAJM4YM€  COOTBETCTBYIOIIEM  TEXHHMYECKOM  MHQPACTPYKTYphl U
MOATOTOBJICHHOCTh 00yYaroumxcs K padbote ¢ uu(ppoBBIMU PECypCaMH.

Cy1liecTBeHHOE 3HAUYEHHE HUMEET COOJIOJEHHE STUYECKUX W HOPMATHBHBIX TpeOOBaHUH,
BKJIFOYAsl 3allUTY IEPCOHANBHBIX JAHHBIX, [PO3PAuYHOCTh AITOPUTMOB U OOECIEYCHHE PaBHOIO
J0CTyIa K obpa3oBareibHbIM pecypcaM [9]. Takum oOpa3oM, negarornyeckue yCiaoBusl MPUMEHEHUs
NN npencraBnsitor coO0H  KOMIUIEKC B3aMMOCBS3aHHBIX — (DAKTOPOB, O00ECMEUYHMBAIONIMX —€ro
3¢ dexTrHBHOE U 000CHOBAHHOE MCIOJIb30BaHNE B 00yUCHUHU.

1.2 [Icuxonoro-negarornyeckue OCHOBbI IPUMEHEHUS HCKYCCTBEHHOI'O HHTEIIJIEKTa

[Icuxonoro-neparornyeckue OcHOBbI npumeHeHuss MM 0GazupyroTcsi Ha KOHCTPYKTHBUCTCKOM
MOJIX0JIe, COIJACHO KOTOpOMY 3HaHHs (OPMUPYIOTCSI B TMpoliecce AaKTHMBHOW I103HaBaTEIbHOU
NesATEeILHOCTH o0ydarommxcs [6]. B nannoM

KoHTekcTe MM crnocoOCTBYeT CO3/aHUIO YCIOBUM JUIsl CaMOCTOSITEIBHOTO M OCMBICIEHHOTO
YCBOEHHUS 3HAHUH, a TAK)KE PaA3BUTHUIO UCCIIEI0BATEILCKUX HAaBBIKOB.

U paccmarpuBaeTcsi Kak CpeICTBO KOTHUTHBHOM IMOAJEPKKH, 0OecrieunBaromiee alanTainio
y4e0HOro Marepualia U TpefocTaBieHue pedieKcuBHOM oOpaTHOU cBsi3u [10]. MHTEmeKTyanbHbIe
oOydarolue CHUCTEMbl TO3BOJIAIOT YUYUTHIBATh HMHJAWBHUyallbHblE KOTHUTHBHBIE OCOOEHHOCTHU
yYaluxcsi ¥ aJanTHpoBaTh MPOLEcC 00ydeHHsI B COOTBETCTBUM C UX TEKYIIUM YpOBHEM 3HaHuit [11].
Oto cnocobcTByeT Oosiee >PPEKTUBHOMY YCBOEHHUIO MaTepuana U (POPMHUPOBAHUIO YCTOMYMBBIX
y4eOHBIX HABBIKOB.

Baxxnyto posibp urpaer aBTOMaTH3MpOBaHHAs OOpaTHas CBA3b, KOTOpas MO3BOJISET yYallluMCs
ONEPAaTUBHO BBIABIATH W HCHpaBiaTh omuoOku [8]. Takas ¢dopma B3aMMOAEHCTBHS MOBBIILIACT
OCO3HAaHHOCTb Y4eOHOU JEeSTETLHOCTH M CIIOCOOCTBYET Pa3BUTHIO HAaBBIKOB camoperyisuuu. Kpome
TOTr0, a/JlalITUBHbIE U MHTepakTUBHbIE M- ccTeMBl IOJIOKUTENBHO BIUSAIOT HA YUYEOHYIO MOTUBALIUIO
3a cUY€T MepCOHATN3AIMU M BOBJICUCHHUS yJalIuXcs B 00pa3oBaTeNbHEIN mporecc [1].

Hcnonp3oBaHue BuU3yanu3alud B OOyYe€HUH, OCOOEHHO B TI'E€OMETPUH, CIOCOOCTBYET
(hOopMUPOBAHUIO TPOCTPAHCTBEHHOT'O MBIIIJIEHUS, OJTHAKO TPEOyeT MeJarornyeckoro COnpoBOXKICHUS
JUISL TIPEOTBpAIIEHUs] TTOBEPXHOCTHOTO YCBOEHMsS 3HaHUU [15]. B 3Toil CBA3M BakHO COYETaATh
HarJIsJHbIC U aHAIMTUYECKIE KOMIIOHEHTHI O0yUYeHUsI.

3HaYUMBIM pe3yibTaToM TpumeHeHuss VW sBrsercs pa3BUTHE METaKOTHUTHUBHBIX HABBHIKOB,
BKJIIOYAsl TUIAHUPOBAHME, KOHTPOJIb U OIEHKY COOCTBEHHOH yueOHOW nestenbHOocTH [14].
JlonomHUTENbHO (HOPMUPYIOTCS HABBIKM KPHUTUYECKOTO MBIIUICHUS W PadOThI ¢ WHPOpMANKeH, 9To
OCOOCHHO aKTyallbHO B YCJIOBHSX IM(PPOBOH oOpa3oBarenpHOW cpenbl. [Ipm 3TOM HEOOXOAMMO
YUUTHIBAaTh KOTHUTHBHYIO HArpy3Ky, 4TOObl MCIOJB30BAaHUE TEXHOJOTHW HE 3aTPYAHSUIO MpoIecc
oOydeHwusl.

Takum  00pa3zoMm, TICHXOJIOTO-TIearorudyeckue OcHOBBI mpumeHenuss WU Bkmrouaror
KOHCTPYKTUBUCTCKHUI TMOJIXOJ, KOTHUTUBHYIO MOJAEPKKY, MHAUBHUIyalIN3alni0 00ydeHHUs, pa3BUTHE
MOTHBAIIMM 1 METaKOIHUTUBHBIX HAaBBIKOB. X yueT oOecnieunBaet 3¢dexruBHOE HcnonszoBanue MU
B 00pa30BaTENIbHON MPAKTUKE.

2. JunakTuueckrue BO3SMOKHOCTH UCKYCCTBEHHOT'O HHTEIJICKTa B 00yUeHUH
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2.1 [TonsiTve  3HaYeHHE TUAAKTUUYECKUX BO3MOKHOCTEH NCKYCCTBEHHOT'O MHTEIJIEKTa

B ycnoBusix uudpoBoii  TpaHchopmammu  0o0pa3zoBaHUS  HCKYCCTBEHHBIM  HMHTEIIEKT
paccMaTpuBaeTCsi Kak CpPEICTBO PACIIMPEHMS TUAAKTHUYECKOTO HHCTPYMEHTApHsl U TOBBIIICHUS
s dextuBHOCTH 00yueHus [6]. B ornuumne ot TpaauumoHHbIX nU(ppoBeIX TexHonoruit, UM crnocoben
aHaM3UpOBaTh OOpa3oBaTeNbHBIC JAHHBIC, AJANTHPOBATHCS K WHAWBUIYAJIbHBIM OCOOEHHOCTSIM
oOyyJaronuxcsi U o0ecreunBaTh MHTEIUICKTYAIbHYIO TMOICPKKY Y4eOHOU nesTenbHOCTH [5]. D10
MPUBOJIUT K Iepexoay K Oosiee THOKMM, HMHTEPAKTUBHBIM U IEPCOHATU3UPOBAHHBIM MOJAEISAM
o0ydJeHwusI.

Hunaktuueckue Bo3MmoxkHOocTH WU moHuMaroTcs Kak — COBOKYNHOCTh €ro  (yHKIIHA,
o0ecrneunBaroIuX JOCTHKEHHE 00pa30BaTEeNIbHbIX 1I€JIe U pa3BUTHE MMO3HABATEIbHON EATEILHOCTH
oOyyatomuxcs [10]. OHM mHpOSABISAIOTCA dYepe3 YCWICHUE TPaJuLUOHHBIX (YHKIHMH 00yueHus:
WHPOPMAIIMOHHOM, pa3BUBAIOUICH, KOHTpOJUpYyIOmed u MoTuBaumoHHOW. [Ipum s3ToM mX
3G (GEKTUBHOCTh OIpENENAeTCs HE CaMUMH TEXHOJOTMSMH, a INeJarorndecku OOOCHOBAaHHBIM
MIPUMEHEHUEM.

Pazsutue MM compoBokmaercs MOsSBICHUEM HOBBIX MHCTPYMEHTOB U (yHKIHHA, YTO TpeOyeT
MIOCTOSIHHOTO OOHOBJICHUSI METOAMYECKHUX MOJXOA0B U UX MHTETpali B 00pa3oBaTeIbHBIN MpOIecC.
Taxkum o6pazom, MM BeicTynaeT Kak 3HAYMMbI KOMIIOHEHT 00pa30BaTeIbHON CPEJIbl, BIUSIONIUN Ha
coJiepKaHue, METOJIbl U POPMbI 0OyUEHUSI.

2.2 Knaccudukarus nuaakrudeckux Bo3MoxxHocteld M-nHCTpyMEeHTOB B 00yUeHHH

Junaktuaeckre Bo3MOXHOCTH MM MOKHO KITacCH(HUIMPOBATH IO OCHOBHBIM HAPABJICHUSAM UX
negarornyeckoro npumeHeHus. HecMoTps Ha ycIOBHOCTB pa3/ieieHMs], JaHHbIE TPYMIbI OTPaKaroT
KJIFOUeBble (DYHKIIMU TEXHOJIOTHI B 00pa30BaTEIbHOM MpoIiecce.

1. Ilepconanuzamus u aganTarus oOydeHUs.

NN oGecneurBaeT MHAMBHIyalN3alUi0 OOy4eHHs 3a CYET yueTa YPOBHS IMOATOTOBKH, TemIla
YCBOEHHUSA U XapakTepa omnOoK oOydaromuxcs [2]. AJanTUBHBIE CUCTEMBI MO3BOJISIOT MOAIEPKUBATh
ONTHMAJIbHBI YpPOBEHb CIJIOKHOCTH 3aJaHUN M IPOTHO3UPOBATH BO3MOXKHBIE 3arpynHeHus [13].
D¢ hekTUBHOCTH TaKOH alanTalliy 3aBUCHUT OT €€ COTIACOBAaHHOCTH C MeJarorn4ecKuMu esmu [7].

2. ABTOMaTH3MpOBaHHAs OOpaTHAs CBS3b U OLICHKA.

WU npenocTaBisieT ONEPaTUBHYIO U JI€TAIM3UPOBAHHYIO OOpaTHYIO CBSI3b, IMO3BOJISIS yUaIIUMCS
CBOEBPEMEHHO BBISIBIIATh M UCIPABIATH OMMOKH [8]. DTO crOCOOCTBYET Pa3BUTHIO CAMOKOHTPOJISI U
CHIDKaeT Harpy3ky Ha mpenojaBaTens. OJHAaKO OIEHKAa CIOXHBIX pe3yJbTaToB Tpedyer
JIOTIOJTHUTEIBLHOTO MeAarornyeckoro ananusa [12].

3. Busyanuzanus u noaaepkka moHUMaHUS.

NU-uHCTpyMEHTHl MO3BOJISIIOT CO3/1aBaTh JAMHAMUYECKHE U HMHTEPAKTUBHBIE BHU3yallU3alluH,
CIOCOOCTBYIOIME TIOHUMAHUIO a0CTPAaKTHBIX MOHATHIA, 0cOOeHHO B reomerpuu [15]. OHmM Takxke
MOAICPKUBAIOT JIOTHYECKOE PACCYXKICHUE dYepe3 TMOIIaroBble OOBsSCHEHUs [4], OHAKO JIOJKHBI
JIOTIOJNTHSATD, & HE 3aMEHSTh CAMOCTOATENIbHOE MBIIIIJIEHUE ydamuxcs [3].

4. VIHTeNnneKkTyaabHOe COMMPOBOXKICHUE 00YUCHHUS.

WU moxeT BBICTYNATh B pOJIK HUPPOBOTO THIOTOPA, MPEIOCTABIASA OJACKA3KH, PEKOMEHIALUU U
ananTuBHble 3amaHusg [11]. OTo cmocoOcTByeT pa3BUTHIO YueOHOM CaMOCTOSTENBHOCTH U
MoAJEP>KMBaeT 00yUaIoLUXCs B MPOLIECCE OCBOSHUS MaTepHuaa.

5. I'enepanus u Tpancopmanusi yaeOHOro KOHTEHTA.
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I'enepatuBHble MM-cucreMbl NMO3BOJIAIOT cO3[aBaTh M aJalNTHUPOBaTh y4yeOHblE MaTepHabl,
o0ecrieunBasl X BapUaTUBHOCTb M COOTBETCTBHE ypoBHIO ydamuxcs [9]. [Ipu stom 3¢ ¢dexkTuBHOCTH
3aBUCUT OT KOPPEKTHOCTH IMOCTAHOBKH 3a/1a4 U KPUTUYECKOTO MCII0JIb30BaHMs pe3ybTaToB [1].

6. AHanuTHyeckas MmoaJaepKKa MperoaaBaTes.

NN obecneunBaer aHain3 00pa30BaTENIbHBIX JAHHBIX, IO3BOJISAS BBIIBISITH 3aKOHOMEPHOCTH
0o0yd4eHus, AUArHOCTUPOBATh TPYAHOCTH W IPOTHO3UPOBATH PE3yNbTaThl [7]. DTO CHOCOOCTBYET
nepexony kK o00cHOBaHHBIM, data-driven nenaroruueckum pemeHusM [14].

Takum 00pa3oM, AMJAKTHUECKUE BO3MOXKHOCTH HCKYCCTBEHHOI'O HMHTEIUIEKTa IPEJCTABISAIOT
cOOOH KOMIUIEKC B3aMMOCBSI3aHHBIX (DYHKLMH, HalpaBIE€HHBIX Ha MOBBILIEHHE 3(()EKTUBHOCTH
oOyuenus. Ux peanuzanus TpeOyeT CHCTEMHOIO M IEJarorndeckd OOOCHOBAHHOIO MOJAXOJa K
unTerpauuu MM B o6pazoBaTensHbIi npolecc.

3. Ananu3 UN-uHCTpyMEHTOB B 00yueHUN

3.1 [Toaxomas! k aHaU3y

NU-uHCTpYMEHTHI B 00pa30BaHUU Pa3IMYArOTCs M0 (QYHKIUSM, YPOBHIO aBTOHOMHOCTH M POJIA
B oOyuenmn. CoOBpeMEHHass TEHICHIUS — TMEPeX0J K CHEIHAIN3UPOBAHHBIM PEIICHHSIM,
OpPUEHTUPOBAHHBIM Ha KOHKPETHbIE Y4eOHbIE 3a1a4H.

AHaJn3 TakuX MHCTPYMEHTOB JIOJKEH OCHOBBIBATHCS HAa UX MEAAaroruueckoi 3¢(heKTuBHOCTH, a
HE TEXHMYECKMX XapakrepucTtukax. B pannoir pabore WM paccmarpuBaercs Kak 4YacTh
00pa3oBaTeNbHON Cpebl.

KiroueBeie kpuTepun aHanusa:
NepCOHAIU3AIMS
oOparHas CBS3b
MOJIIEPKKa MTO3HABATEIBHOM e TETHHOCTH

POJIb MPETIoIaBaTEIs
OTpaHUYCHUS

D¢ GeKTHBHOCT, MHCTPYMEHTOB 3aBHCHUT OT KOHTEKCTa WX NPHMEHEHUS, IO3TOMY HE0O0XOIUM
KOMIUIEKCHBIN TIOJIXO/I.

3.2 ATanITUBHBIE CUCTEMBI

AnantuBaeie MW-MHCTpYMEHTHI TEPCOHATM3UPYIOT OOYyYeHHE, TIOJACTpauBasi 3aJaHus MO
YPOBEHb yUalerocs.

[Ipenmymiecrna:

BBICOKAs! TIEPCOHATA3AIINS

® CHIDKCHHE KOTHUTHBHOW HAarpy3KH

® ruOKoCTh 00yueHust OrpaHUYeHUs:

e paboTa 1o 3aJaHHbIM AJITOPUTMAM

® Heo0XOAMMOCTb MEIarorMyecKoro KOHTPOJIs

3.3 ABTOMaTH3UPOBAaHHAs OLIEHKA

Hcnonp3yercs Uit MpOBEPKH 3alaHui 1 aHau3a ommnoOokK. [Ipenmymiecrsa:

® BBICOKAs CKOPOCTH

® O0OBEKTHUBHOCTb

® CHIDKEHHUE Harpys3Kku Ha npemnojaBaTens OrpaHndeHus:

® TPYIHOCTH OLEHKH CJIOKHBIX M TBOPYECKUX padoT

3.4 BusyannzanuonHbie HHCTPYMEHTHI

OOecneunBalOT HAIJIAHOE MPEICTABICHUE MaTeprana, 0coOeHHO B reoMeTpuu. [IpenmyiecTsa:

® yIIydlIeHHE IIOHUMAaHUs
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® pa3BUTHE MPOCTPAHCTBEHHOTO MbIIUIEHUsI OrpaHUYEeHHUS:

® DUCK ITOBEPXHOCTHOTO YCBOCHHS 0e3 aHaIn3a

3.5 WuTennexTyanbHble ThIOTOPHI

O0ecreuynBaOT UHAUBHIYATBHOE COMTPOBOXKICHUE M PA3BUBAIOT CAMOCTOSTEILHOCTD yUaIHXCS.

IIpeumymiecrsa:

® BBHICOKUM YPOBEHb B3aNMOJECHCTBHUS

® Da3BUTHE METAKOTHUTHUBHBIX HABBIKOB OrpaHHYCHUS:

® CII0’KHOCTb BHEJIPCHHUS

3.6 I'eneparuBHbiil M1

Hcnonb3yeTcs ans co3nanus yueOHBIX MaTepralioB U 3ajanuid. [Ipeumyiiectsa:

ruOKOCTh

® >KOHOMUS BpeMeHU OTrpaHuvCHHUS:

® MeHbIas TTyOrHa NepCOHATN3ANN

® DUCK CHHKCHHSI CAMOCTOSTEIBHOCTH

4. TlpuMeHEeHHE NCKYCCTBEHHOTO MHTEIUIEKTa B 00yYCHHUH.

4.1 Teopernueckre OCHOBaHHMS

HckyccTBEeHHBIH MHTENIEKT B OOpa30oBaHUM HCIONB3YeTCS MJs MEepCOHANIM3alUu O0ydYeHus,
aHaJM3a pe3yJbTaTOB U MOBBIMIEHUS d()PEeKTUBHOCTH y4eOHOTO mpoiecca. B oTnuume oT 0OBIYHBIX
nppoBbIx TexHonorui, MM cnocobeH aganTupoBaTh 3aaHUS U OTCIEKHUBATH MIPOTPECC yUAITHXCS.

Tema paBeHCTBA TpPEYrOJILHUKOB WIrPaeT BAXHYH pOJb B Pa3BUTHH JIOTUYECKOTO H
JI0Ka3aTeNbHOTO MbIUIeHUss. OJHAKO ydaluecs YacTo JIOMYyCKAIT OIMIMOKA B PACCYXKICHUSX U
BbIOOpE MPU3HAKOB.

Hcnons3zoBanne MU nossosser:

® AHAJTM3UPOBATH PEIICHUS YUAIHXCS

® BBIABIATH JIOTHUECKHUE OIINOKU

® J1aBaTh PEKOMEHIAIIUN

3T0 JIenaeT mporecc dbopMupoBaHUs JI0Ka3aTeNIbHBIX HABBIKOB Oonee
CTPYKTYpPUPOBAHHBIM H 3(H()EKTUBHBIM.

4.2 Jnnaktuyeckue Bo3mMoxxkHocTu NN

42.1 Buzyanuzanus

NU-uHCTPpYyMEHTHI TTO3BOJIIOT THHAMUYCCKH U3MEHSATh T€OMETPUIECKHIE OOBEKTHI, UYTO YIIyUIIIAcT
MMOHNMaHHE.

[IpeumymiecTna:

® HAaIJSITHOCTD

® Dpa3BUTHE WHTYUTUBHOTO TOHUMAaHUS

® BO3MOYKHOCTbH IKCIIEPIMEHTOB

BaxHo: BU3yaln3anus JOHKHA COTPOBOXKIATHCS JIOTHYECKAM aHAIA30M.

4.2.2 AHanu3 10Ka3aTeabCTB

WU moxeT npoBepsTh CTPYKTYPY AOKa3aTelbCTBA U YKa3bIBaTh Ha omnOKu. [IpenmyiiecTna:

® (QopmMupoBaHuE NPABUIBLHON JOTUKU

® [omaroBasi oOpaTHas CBS3b

Ilenp — He 3aMEHUTH YUEHUKA, a IOMOYb €My Hay4YHUThCS PACCYkKAATh.

4.2.3 [lepconanuzanus

ATanITUBHBIE CUCTEMBI:

® DPEryJupyIOT CIOKHOCTH 3a/1a4
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® al0T UHAWBHUAYAJIbHBIE MIOJCKA3KH

® (hopMuUPYIOT MHIUBHUYaTbHBINA MAPIIPYT

OTO NOBBIIAET MOTUBALIMIO U KAYECTBO YCBOCHMS MaTepHala.
4.3 [IpeumyiiecTBa U OrpaHUYECHUS

IIpeumymiecrsa:

MHAUBUAYaIU3aIMs 00yUeHUs

MTOBBIIICHUE TOHUMAHUS

pa3BUTHE CaMOCTOSTEIBHOCTH OrpaHUYeHUS:

PHUCK 3aBUCUMOCTH OT TEXHOJIOTUI

BO3MO>KHO€ IIOBEPXHOCTHOE YCBOCHHE

BeiBoa: MM ¢ dexTuBeH TOIBKO MPU aKTUBHOM PO yUUTES.

Opranu3zanus 3KCIepUMEHTa

Y4acTHUKH:

e 30 yyamuxcsi — KOHTpOJIbHAs rpymnmna (TpaauliMoHHOE 00y4YeHue)
e 30 yyammuxcsi — dKcrepuMeHTaibHas rpynmna (¢ UMW) Drarebr:

1. Pre-test (HauaIbHBIN YPOBEHB)

2. O6yuenue (c ucnonn3zoBanuem MU B EQG)

3. Post-test (utor)

B skcniepumeHTanbHOM IpyIine UCIOIb30BAINCH:

GeoGebra

re’Hepanus 3ajgad

BHU3yaJIM3aIus
aHaJINU3 OIINOOK

Kputepuu onenku

e KOrHUTUBHBIN — 3HAHHUE TEOPUHU

e Jlornueckuii — J0Ka3aTelIbHOE MEIIIJICHHUE
e [IpakTHueckuii — pernieHue 3aaay

Pe3ynbpTarst

Cpennue 6auisr:

I'pynmma  Pre-test Post-test
Kontponpras  11.3 145
OkcnepumenTanpHas 11.5 17.8

DKCcnepuMeHTaIbHAas TPyIITa MoKa3aa:
® (oJee BEICOKUI MPUPOCT 3HAHUHA

® CHIDKeHHue pa3dpoca pe3yJbTaToB

® (oJiee cTaOMIIBHBIE TOCTHIKEHUSI

3aKiroueHne

[IpoBenénnoe uccneqoBaHue NOATBEPIAUIO, UTO HUCIOIb30BAaHUE UCKYCCTBEHHOTO MHTEIIEKTA B
00y4eHHH TEOMETPUHU TMIOBBIMIAET KA4eCTBO YCBOCHHS MaTrepwalia, pa3BUBAET JIOTMYECKOE U
JOKAQ3aTENIbHOE MBIIIICHUE YyYalluxcs, a Takke CIOCOOCTBYeT TIEepPCOHANU3AIMU OOYyUCHHS.
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DKCHepuMEHT IoKa3ajl 0oJjiee BHICOKUE PE3yNIbTaThl y yUyalmxcs, o0y4yaBmuxcsi ¢ npuMenenuem M-
WHCTPYMEHTOB.
Pa3zpaboTanHbie METOIMYECKHE PEKOMEHIALNN IEMOHCTPUPYIOT MPAKTUYECKYIO PUMEHUMOCTD
U MOTYyT 3(Q(PEKTUBHO HCIOIB30BAThCS B INKOJIBHOW MpakTHKE. [Ipw 3TOM KIIIOYEBBIM YCIOBHEM
ocTaércs nenarorudecku ooocHoBanHoe BHeApeHue MU ¢ coxpaneHuem BeayIie poiau yauTes.
Takum o6pazom, MM o6mamaer 3HAYUTENHHBIM TOTECHIIMAIOM JII MOJACPHH3AIMK OOydeHUS
TEOMETPUH U CO3/IaHus 00Jiee THOKOH 00pa30BaTEIbHON CPEIbI.
[lepcrieKTUBBI TAJIbHEHIIETO PA3BUTHS
JanbHele ucciaeoBaHUs MOTYT ObITh HaIlpaBJICHbl HAa Pa3BUTHE aJalNTHUBHBIX O0YyYaroIINX
CUCTEM, MOJIEPHKKY JOKA3aTEIbHOIO0 MBILIJICHUS, U3yYEHUE JOJTrOCpPOUHOro BiusHus M Ha HaBBIKK
y4dalmxcs, a TaKke MOATOTOBKY MeaaroroB K 3(pQexKTHBHOMY HCIOJb30BAHUIO TEXHOIOTHIA. BaxHbIM
oCTa€TCs ¥ aHAJIU3 ATUUECKUX U METOAMYECKUX acneKkToB BHepeHus: U B oOpa3oBanue.
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AHIATIIA

byn  maxanaoa  xanvikapanvix cmyoenmmepoiy — Kasaxcmanoazvr  meouyunanvix
YHUBepcumemmepoiy 6inim bepy opmacvina oetimoenyiniy e3ekmi maceneci Kapacmuipviiaovi. OHoa
cmyoenmmepOiH JHCaHa elee KOuly Kesinoe Kez0ecemin Hezizei KUbIHObIKMAPbl, COHbIY iwiHOe Minidik
Kedepeinep, backa aneymemmik HcoHe MaOeHUu opmaoda oOeuimoeny Kaxcemminici JHcoHe dHcepeinikmi
oinim bepy ocytiecine Oetiimoenyi manoanaovl. Koaciou oamyowiy commi 6o0nybl yulin muimoi
UHMe2PaYUsHbIY, MAaHbI30bLIbIZL aman eminedi. 3epmmeyee Hezizoencen oxbimyosl (RBL) xoca
aneamoa, Kysvipemminikke Heciz0en2en JicaHe 3epmmeyze Dablmmaiean maciioepoi enzizyee epexuie
Hazap ayoapwliadvl, OY1 3epmmey, AHATUMUKATILIK —HCOHE KOMMYHUKAYUALLIK — O0ag0bliapobl
0amvlmaosl, cmyoenmmepoiy bIHMACLl MEH JHCAYaANKepuliiicin apmmulpadvl JHCoHe OAApOblH OiniM
bepy npoyecine Oetiimoenyin oiceninoemedi. Byn nedazocuxanvlk macinoepoi KolOaH)y 3aMaAHAYU
OCHCaynvlK cakmay Jcytecinoe mayeiciz wewim Kadwlioayea dicoHe madvlcmsl KaCciOu Mancanxa
Kabinemmi dHco2apvl OLIIKMI MAMAHOApObl O0aapiayobl KAMmMAMAcwl3 emedi 0e2eH KOpblmMblHOblEd
Kesneoi.

MenunvHanbplK YHUBEPCUTETTEpAE OKyIObl Koca anfaHna, KaszakcTaHra KeleTiH MIeTeNaiK
azaMaTTap CaHbIHBIH TYPaKThl 6CYyl OJIap/IbIH Ka3aKCTaHAbIK O11iM Oepy opTachlHa MHTETpalHsIaHybIH
€peKIlle MaHbI3/bl eTedl. OPTYpil QJIEyMETTIK >KOHE MOJICHHU KaFjaiiapsl Oap >kaHa enje >KYpreH
XaJIBIKApaJIBIK CTYJICHTTEP KoOiHece OipKaTap KUBIHIABIKTApFa Tam 0onasasl. Onapra TIAIK Keaepriiep,
Oacka enaiH 3aHJapbl MEH HOpMajiapblHa OelliMzeny KaKeTTUIIr >XKoHe MXEpruliKTi epexenepii,
JOCTYPIAEP/l KOHE ONET-FYPBHINTApbl JKETKUIKCI3 Oty karambl. MyHBIH Oopl KaTChlHY CE31MiH
KYIIEHTe .

JlereHMeH, XaJlbIKapasbIK CTYICHTTEpP HAKThI MAaKCaTIEH KeJedi: ©3 eiHJe TaHBUIFaH YKOFaphl
camaJibl )KOFapbl MEUITMHAIIBIK OLTIM alTy kKoHE KYMbICKa opany. CoraH KapamacTaH, oJiap Ke3IeceTiH
KHUBIHABIKTAP, dcipece NCUXOJIOTUSIIBIK TYPFBIJIaH, eyl KeAeprire aifHamybl MyMKIH.

Kazakcranga OKUTBIH anaMaapiblH Ke3JA€CeTiH KHUBIHABIKTApPhl OpKallaH ©3eKTi OO
Crynentrep Kazakcranra oOKyra opTYpii €IIEpACH >KoHe KiauMmartan keiemi. Omap opTypri
MOJICHUETTEP/ll, MiHE3-KWIbIK HOpMaJIapblH KOHE JQCTYPJIEpiH OUnmipeni >koHe, opuHE, OapibIFbl o3
aHa Ttuigepinae cemneimi. Toxipube KepceTkeHieH, OiaiM Oepy KbI3METTEpIH KOpPCETy YIIIH €H
KOJNAWBl JKarmaiimapia Ja OpTYpili KOHE HAKThl KHUBIHABIKTAp Kul TybHIaAbl. Kaszakcranra
KEJTEHHEH KEeWiH MIETENIIK CTYyJESHTTEP O3[CpPiH MYJJIEM >KaHa OJCYyMETTIK-JIMHTBUCTHKAJIBIK OpTaja
tabansl. CTyOeHTTEp TEK jKaHa OopTara FaHa eMec, COHbIMEH Karap »kaHa OuriM Oepy kyiieciHe, eMip
CYpYy KaFaainapbiHa xoHe T.0. Oertimaenyi kepek [1].

[lerenmik CTyAEHTTEPAIH KOCiOM MaWBIHIBIFBIHBIH camnachkl kKeOiHece onapAwslH Oenrim Oip
kKadenpangarsl OuUTiM Oepy mporeciHe OediMueny THIMIUTITIMEH aHBIKTananbl. bipkarap 3eprreynep
Oiim Oepy JKyleciHiH epekuleNikTepine OefimMaeny MaceneciH KY3bIPETTUIIKKE HEeT13/Ie/ITeH OKBITYFa
HETI3[IeJITeH MHHOBAIMSUIBIK TOCUICp TYPFBICKIHAH KapacThipaabl. Ky3bIpeTTiNiKKEe HEri3enreH
TOCUIAI KoOJJaHy, acipece OumiM Oepy >KoHE 3epTTey KY3BIPETTUIKTEPIH JaMBbITy/a, IIETEeNIiK
CTYIEHTTEPAIH MEIUIMHAIBIK YHUBEPCUTETTIH >KapaTbUIbICTaHy FhUIBIMAAPHI KadeapanapblHaa OKyFa
coTTI OelfiMzemyiHe BIKIAN eTeTiHI KepceTuIreH [2].
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XKemam naMein Kene jKaTKaH TEXHOJNOTHsUIAp KOFaMHAH OJNIAPIBIH ajIbIHIA TYPFaH OMIpIIiK
XKOoHEe KociOM Mocenenepl ic JKy3iHIe IIelle alaThlH KEeKe TYJIFajlapibsl TopOHeneyni Tajiam eTeli.
Kazipri 3amanrel OimiM OepyaiH MakcaThl - CTaHAAPTTHI eMecC KaFjaaiiFa Tam OOJFaH Ke3[e oyap CH
OHTAaNJIBI OpeKeT OaFbIThIH TaHIAl anaThIHAAN JeHrelaeri TynekTepal naisiHaay. bixim 6epy mporecin
KETUIHIpy OCJICeHII OKBITY OIICTEpIH apTTBhIPYFa, 3EPTTENETIH MOCEJICHIH MOHIHE TEepeH eHYHAl
KaMTaMachI3 eTyre, opOip CTYAEHTTIH jKE€Ke KaThICYybIH OHE OJap/blH OKyFa JETeH KbI3bIFYIIbUIBIFbIH
apTThIpyFa OarbITTaiFraH. MaMaH/bl Jaspiay MpoleciHie eH 0acThIChl NallblH OLTIMII MEHIepy eMmec,
TyJeKkTepaiH OimimMal o3 OeTiHIIe amyFa >kKOHE OHBI OeNrili Hemece >KaHa/JaH jKacallFaH o/licTep MEH
Kypajjapra CYHEeHE OTBIPBIN, IIBIFAPMAIIBUIBIKIICH MaigalaHyFa MYMKIHIIK OEpeTiH KOTHUTHBTI
omicTep/i MeHrepy KabineTTepiH JaMbITy OOJbIT TaObLIa b

3epTTey KbI3METI - IIbIFapMalllbUIbIK KbI3METTIH Oip Typi. Ka3zipri onebuerre 3eprrey KbI3MeETI,
€H aJIbIMEH, aKHapaTiieH JKYMbIC icTell OlTy, OHBI 9pTYpIIi Ke3IepJeH aiy, Tajjiay, CaJbICThIPY JKOHE
KOPBITBIH/IBI YKacay MYMKIH/IT OOJIbIN TaObUIabI.

VYHUBEpPCUTET CTYIACHTTEPiHIH 3€PTTEY *XYMBICHIHBIH HEri3rl MakcaTbl - TaJAHTTBHI XKacTap.ibl
aHBIKTAY KOHE OpTa JEHIeiaeri MaMaHJapAblH FHUIBIMU JAWbIHIBIK JACHTEHIH apTThIpy. Toxipube
KOPCETKEH IeH, CTYIEHTTEP/IIH OKY >KQHE 3epTTey KbI3METI YHUBEPCUTETTE ©3/IrHEH naiia 0oaIMaii bl
OHbl JKy3ere acblpy[blH KaXXE€TTI LIAPTTapbl, €H ajAbIMEH, CTYIEHTTEpPAIH OChl KYMBIC TYpIHE
TAWbIHJIBIFBl KOHE, OpUHE, OKBITYIIBIIAP/AbIH OChl KbI3MET TYpPiH OacKapyfa JIereH YMTBUIBICBI MEH
JAWBIHIBIFBI OOJBIT TaObLIaE! [3].

3epTTeyre Heri3AelireH OKbITYbl O11iM Oepy MpoleciHe MHTEerpalusiay CTyACHTTEpAIH 3epTTey
KY3bIPETTUIINH JIaMbITyFa bIKNANl eTenl. MeauuMHaIbIK TYJIeKTepre KONbLIaThIH Kas3ipri 3aMaHfbl
TajanTap >KOFapbl: OoJjamak MaMmaHIap aKmapaTrThlK KEHICTIKTE IIapiiay, ChIHHM OWiay, JAepeKTepii
Taj/iay, OJap/AblH >KapaMmJbUIbIFbIH Oarajiay >KOHE HETI3JIeNITeH MPaKTHKAIbIK IIemimMaep Kaobuiaay
MYMKIHJITiHE he OOIyBI KepeK.

OPTYPJl TOHAEP/I KaMTUTBIH 3€PTTEY KYMBICTaphl OKy OargapiiaMachIHBIH aXKpIpamac OeJiri
6outbin TabbLIabl. OKBITYIIBUIAP TEK OLTiM Ke31 peTiHJe FaHa eMeC, COHBIMEH KaTap JoJIeNli akmapar
KETKIZyIIJIEp PeTiHAE Jie opeKeT ereAl. TuiMIl OKbITY CTyAeHTTEP/IIH FhUIBIMU JE€PEKTEP/l 1371y JKoHE
Tanjay, AepeKKOpIapMeH )KYMBIC iCTey *OHE aJIbIHFaH aKMapaTThl KIMHUKAIBIK TOXKipuOeae KongaHy
JaFIbUTAPBIH TaMBITAIbI.

3epTTey MaFabUIapbIH JAMBITY YIIIH OKBITYIIBUIAD OJNapJIbl JKOFaphl JIEHTeiiie MeHrepyi Kepek,
TONIMIep peTiHAE JpeKeT eTyl Kepek. 3eprreyre HerizaenreH okbiTy (RBL) Oiprinmen mamynisl
KAMTHU/IbI: CTYIEHTTEP aJIbIMEH OKBITYIIBIHBIH OaCIIBUIBIFBIMEH 3€pPTTEY O/ICTEPIH MEHIrepei, ColaH
KelliH o3 OeTiHIIEe >XKymbIc icteyre kemienl. JlocTypni TocuinepieH alblpMambuibirbl, RBL Tek
oneOHeTTI Tanaay, Mocenenepi Ko, 3epTTeyal JKocnapiay *oHe eHI13y, HOTHKeIep/l TYCIHIIpY JKoHe
YCBHIHY JIaF/IplIapblH FaHa €MeC, COHBIMEH Karap OoJamiak MaMaHAapAblH TOYEJICI3ITiH, CeHIMIUIITIH
YKOHE KociOM oilyiaybIH 1aMbITasl [4].

3eprreyre HerizaenreH okpiTy (RBL) — Oyn 3eprrey OuniM Oepy mporieciHaeri Heri3ri Kypan
OoJibIl  TaOBIIATBIH 3aMaHayd NeJaroruKalblK Tocil. bysl omicmeH cTyneHTTep OKYJBIKTap MeH
JOPICTEP/IEH aKMapaT aJyMeH IIeKTEIMEH, NepeKTepal 13Aey, Tajljaay *KoHe TYCIHAIpY MpolecTepine
OerceHai TypHae Karbicaipbl, Oyl Marepuaibl TEPEHIPEK TYCIHyTe *OHE ChIHM OWJIAyIbl JaMBITyFa
pIknman ereml. RBL omiciHiH Herisri makcarbl — CTYACHTTEPIIH 3€pTTey MOceJeepiH aHBIKTay,
KOJDKETIMJI1 pecypcTap/ibl Oaraay skoHEe eH THIMI IeIiMAepAl TaHAay KaOlIeTiH JaMbITY.

RBL crynentrepain OutiMm Oepy mporieciHe OelICEHAIPEK KaThICybIHA BIKMANI €Tel, OJapablH
OKyFa JIeT€H BIHTAaChl MEH KbI3BIFYIIBUIBIFBIH apTThipaabl. OChl  TOCUIAI KOJAaHA OTBIPHII
YHBIMAACTBIPBUIFAH 3€PTTEY KOOAlaphIHA KOHE MPAKTUKAIBIK cabakTapra KaThIiCy OJIETTE ©3/EPIHIH
OKY HOTHXKeJIepi YIIiH KOFaphl ACHIeHIeT] sKayanKepIIiTiKTi Taxam eTei.

ConbiMen karap, RBL omicin KommaHy Kasipri KOFaMmJarbl J>KOHE OJICYMETTIK JKOHE
TYMaHUTApPJIBIK caiajapAarbl KOCIOM KBI3METTErl HEri3ri Ky3bIpeTTep OOoblll TaObUIATBIH TIYesCci3
KYMBIC JaFAbUIapbIH, COHAAW-aK KOMMYHUKAIUSl JKOHE BIHTHIMAKTACTBHIK JaFAbUIAPbIH JIAaMBITYFa
BIKITAJ eTei [5].

Ochburaifiia, XanbIKapaiblK CTyAeHTTepaiH KazakcTaHmarbl MEIUIIMHAIIBIK YHUBEPCUTETTEPIIH
OiniM Oepy opTachiHa OeliMenyi — olapablH KOciOM NalbIHIBIFBIHBIH calachblHa TIKeJel acep eTeTiH
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KYpZesli )KoHe KeIl KbIpJbI mpouecc. by mporecTi oHTaiIaHasIpyasiH O0ip THIMII KYpaJbl - OKBITYFa
KY3bIPETTIIIIKKE HETI3/IeNITeH JKOHE 3epTTeyre OarbITTaliFaH TOCUIIEpAl €HIi3y. 3epTTeyre Heri3fenareH
OKBITY/IBI TIAMIaTaHy CTYIEHTTEPIH COTTI OelimMaenyiHe FaHa eMec, COHBIMEH Karap HETi3ri 3epTrey,
aHAJIMTUKAJIBIK JKOHE KOMMYHHUKAIMAJIBIK KY3bIPETTUIIKTEP/l AaMbITajbl. byn e3 ke3erinje 3amaHayu
JIEHCAYJIBIK CaKTay JKYHECIHIe TOyelCi3 MIemiM KaObuigayFa KoHe THIMII KOCiOM KBI3MET KOPCETyre
Ka0ineTTi 6ocekere KadiaeTTi MaMaHAApAbIH JaMybIH KAMTAaMachI3 €Te/Il.
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Abstract

The article examines the results of a comprehensive instrumental diagnosis of the quality of
electricity at an industrial enterprise using distributed generation in the form of a solar power plant
(SES), operating in parallel with the city network. The main purpose of the study was to localize the
source of harmonic distortions leading to equipment failure and unstable network operation.
Diagnostics was carried out using certified SATEC PM175 and EDL180 power quality analyzers
installed at three key points: at the outlet of the SES, at the main input from the city network and inside
the distribution network of the enterprise.

The paper discusses the method of separate monitoring, which provides for the installation of
power quality analyzers at various points of the system: at the output of the SES, at the input from the
external network and in the internal network of the consumer. SATEC PM175 and EDL180 analyzers
are used as measuring equipment, which provide registration of harmonic spectra, oscillograms and
calculation of distortion coefficients. The proposed approach makes it possible to increase the accuracy
of diagnostics, ensure regulatory compliance of the quality of electricity and optimize measures to
compensate for harmonics in systems with distributed generation.

Keywords: Power quality, harmonic distortion, distributed generation, solar power plant,
nonlinear loads, SATEC analyzers, THD

Object and methodology of research

The object of this study is a production complex for the manufacture of plastic products. The
company has a complex and extensive power grid that ensures the operation of technological
equipment, lighting and administrative premises.

Facility power supply:

Main power source: Power supply of the facility is carried out from the city distribution network
through the main input, which is connected to the transformer substation. The main distribution board
(MDB) is the main point of accounting and distribution of electricity throughout the enterprise.

Additional power supply (RES):

To reduce operating costs and reduce the carbon footprint, a solar power plant (SPP) with a
capacity of 100 kW was installed on the roof of one of the production workshops. The SPP operates in
the mode of parallel generation, that is, the electricity generated by it is consumed directly by the
object, with a lack of generation of the SPP, and the missing power is automatically compensated from
the city network.

Peculiarities of power consumption: The production process at the enterprise is associated with
the use of a large number of non-linear loads.

The main consumers of electricity include: Injection molding machines (IMM): This is a key
equipment for the production of plastic products. They contain powerful heating elements and control
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systems that often use variable frequency drives (VFDs) to control mold movement. VFDs are one of
the most significant sources of harmonics.

Pump and compressor motors: Auxiliary equipment such as compressors for compressed air and
pumps for cooling systems are also equipped with VSDs to optimize energy consumption.

Lighting systems: The enterprise uses a large number of LED lamps and fluorescent lamps with
electronic ballasts. These devices are typical sources of harmonic distortion in the current.

Administrative offices: Office appliances including computers, printers, air conditioning systems
and uninterruptible power supply units (UPS) also contribute to the overall harmonic level.

Analyzer locations, equipment used

To conduct a comprehensive analysis of the quality of electricity and verify the hypothesis put
forward, an instrumental survey of the enterprise's power grid was organized. The study was carried
out in several stages, which made it possible to consistently assess the contribution of each source to
general harmonic distortion.

Equipment used

SATEC professional power quality analyzers were used for high-precision measurements of
power quality parameters:

SATEC PM 175: Multifunctional analyzer for network parameter monitoring, power quality
analysis and power metering. This device allows you to register and store data on harmonic
components, dips and overvoltages, as well as other EQ indicators in accordance with international and
national standards[4].

SATEC PM 180 (EDL 180): Portable power quality analyzer specially designed for on-site
measurement and diagnosis of network problems. Its functionality allows to conduct a detailed
analysis of harmonics, flicker, as well as record transients[5].

Analyzer Locations

To obtain an objective picture and separate the influence of various sources of distortion,
analyzers were installed in two key points of the facility's power grid:

The SATEC PM 175 analyzer was installed on the main distribution board (MDB) of the
enterprise, on the side supplying internal consumers. This measuring point allowed us to assess the
overall level of harmonic distortion created by all internal equipment of the plant (injection molding
machines, compressors, lighting systems, office equipment, etc.).

The SATEC PM 180 analyzer (EDL 180) was installed on the solar power plant (SPP) side,
directly at the output of the inverter. Measurement at this point allowed fixing quality parameters
electric power generated by SPP, and determining the level of harmonics contributed directly by
inverters.

R [ Plastic products manufacturing
Solar Power plant

Figure 4 — Location of power quality analyzers in the power supply system.

Figure 5 shows the voltage and current oscillogram recorded by the SATEC PM 175 analyzer on
the main switchboard of the enterprise. The analysis of this graph makes it possible to make several
key observations that confirm the hypothesis of the dominant effect of internal load on the quality of
electricity.
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Voltage curve shape (V1, V2, V3): Voltage curves for all three phases (V1, V2, V3) have an
almost perfect sinusoidal shape. Visible distortion is minimal, which indicates that the voltage source -
the city network and, most importantly, the SES connected in parallel - does not introduce significant
harmonic distortion into the voltage. This refutes the original hypothesis that SES is the cause of the
problems.

Current curve shape (11, 12, 13): Unlike voltage, current curves (11, 12, 13) have a highly
distorted, non-sinusoidal shape. "Dips" and "bursts" are clearly visible at the peaks and zero points of
the sinusoid, which is a characteristic sign of electricity consumption by non-linear loads. This clearly
indicates the presence of consumers in the network generating higher current harmonics.

Current-to-voltage ratio: Pronounced current distortion at an almost perfect voltage sine indicates
that the harmonic source is the load, not the power source. If a SPP or city network generated
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PMI7S Ocummnorpeuma 021025 142266297

1256317 112258 253 2T N2AIT DWW 125637

Figure 5-Oscillogram and phase diagram of voltages and currents recorded by SATEC analyzer
PM175

At the first stage of the analysis, power quality parameters were measured on the main
distribution board (MDB) of the enterprise using the SATEC PM 175 analyzer. The aim was to assess
the overall level of harmonic distortion produced by domestic consumers.

Figure 6 (harmonic spectrum) and Figure 5 (oscillogram) show the data recorded at the moment
of maximum production activity. Data analysis showed:

Current distortions and their consequences:

Visual analysis of the current oscillogram shown in Figure 1 revealed a highly distorted, non-
sinusoidal curve shape. This deformation results in a high nonlinear current distortion factor (CDF, or
"THD_i"), which the analysis showed to be 26.2%. This value is critically high and leads to a number
of serious negative consequences, including:

Additional heating of equipment: High current harmonics cause additional losses in the windings
of transformers, motors and cable lines, which leads to their overheating and reduction of service life.
For transformers, the presence of harmonics with a high order (for example, 5th and 7th) significantly
increases the K-factor, which is an indicator of harmonic overload.

Increase in network losses: The presence of harmonics increases total power, which leads to
additional losses in power supply networks.

Nature of dominant harmonics:

The harmonic spectrum shown in Figure 6 is characteristic of nonlinear loads. The most
pronounced harmonics, in addition to the main (1st), are the 5th harmonic (23.34%) and the 7th
harmonic (5.10%). This distribution of harmonics indicates the presence in the network of powerful
three-phase consumers with non-linear characteristics, such as variable frequency drives (VFD) with
six-pulse rectifiers, widely used in thermoplastic machines. The presence of these harmonics in the
current can cause the following problems:

Effect on motors: 5th order harmonics create a rotating field directed towards the main one,
which leads to torque pulsation, vibration and additional heating of motors. Harmonics of the 7th
order, on the contrary, create a field with a direction with the main, but at a higher frequency.

Resonance risk: A high level of odd harmonics, especially the 5th, poses a danger to capacitor
installations used to compensate for reactive power. Under certain conditions, the inductance of the
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network and the capacitance of the capacitors can resonate at the frequency of one of the harmonics,
which will lead to a multiple increase in current and equipment failure.

Thus, analysis of data from SATEC PM 175 showed that the problem of power quality at the
facility is complex and directly related to the peculiarities of the production process.
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Figure 6 - Current harmonic spectrum recorded by the SATEC PM175 analyzer in the
enterprise's internal network

To obtain a complete picture and definitively refute the initial hypothesis, an analysis of power
quality on the solar power plant (SPP) side was conducted using the EDL 180 analyzer.

In parallel with the measurements at the main distribution board (MDB), a harmonic analysis of
the current generated by the solar power plant was carried out. The measurements were performed
using the EDL 180 power quality analyzer installed at the output of the SPP inverters.

Figure 3 shows the current spectrum, in which the fundamental harmonic (1st) clearly dominates,
with its amplitude accounting for almost 100% of the total value, while the amplitudes of higher-order
harmonics are minimal and visually insignificant. This indicates a high degree of waveform purity
(sinusoidality) and confirms the proper functioning of the inverter section of the solar power plant.

Key investigations and scientific findings:

Minimum level of harmonic distortions

The obtained value of the current sinusoid distortion coefficient (THDI) is 1.7% which is
significantly lower than the limit values regulated by IEEE 519 and National State Standard 32144-
2013 for networks with voltage up to 1 kV. This indicates the high quality of electricity generated by
the solar power plant [1,2].

Contrast with the results on the consumer side

To compare, the current spectrum in the enterprise's internal network was analyzed where the
THDI value reached 26.2%. Therefore, more than fifteen times the distortion level was recorded
compared to the solar power plant output. This lets us make an unambiguous conclusion that the
source of harmonic distortion is not distributed generation inverters but internal consumers - mainly
motors with frequency regulation and other non-linear loads.

Confirmative quality parameters

In addition, the values of the K-factor (1.1) measured and the shape factor (1.4 with an ideal
value of 1.4142) confirm that the current generated by the SPP has a virtually ideal signal shape and
does not contain significant higher harmonics._
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Figure 7- Harmonic composition of the current generated by the solé"f:power plant inverter
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In order to spot the source of harmonic distortions in the enterprise's power grid additional
quality measurement of electricity was performed at the main input. This section is located before the
point of combining energy flows from the city grid and the company's own solar power plant (SPP)
that allows eliminating the influence of internal nonlinear loads on the measurement results.

City grid

Plastic products manufacturing
Solar Power plant
Plant

O
=22

Figure 8 - Placement of measurement tools in a power supply system with distributed generation

To carry out the measurements SATEC EDL 180 power quality analyzer was used. The voltage
and current values were recorded during the recording, and a spectral analysis of harmonics was
performed as well.

The oscillogram of phase voltages (Figure 5) demonstrates an almost ideal sinusoidal waveform.

Minimal asymmetry and the absence of high-frequency distortions indicate the high quality of
the electricity supplied by the city power grid. The asymmetry of the positive and negative sequences
takes place within the acceptable values that meet the requirements of National State Standard 32144-
2013 and the international standard EN 50160 [1,3].

During the measurements the enterprise was in the mode of minimum capacity that made it
possible to exclude the influence of internal distortions on the current shape. The oscillograms of phase
currents 11, 12, 13 also demonstrate sinusoidal shapes with minor deviations.
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Figure 9 - Voltage and current oscillograms as well as a vector diagram of symmetrical
components at the main input (EDL180 analyzer)

Spectral analysis (Figure 10) showed that the fundamental (first) current harmonic makes up the
vast majority of the signal (592.9 A out of a total current of 600.5 A) however the total current
sinusoid distortion coefficient (THDI) reached 16.1%. This exceeds the acceptable limit established by
IEEE 519 and National State Standard 32144-2013 standards for most connection points in networks
up to 1 kV (up to 5-8%).

78



Me:xaynapoaublii HayuHbIii ;kypHaa AKAJTEMUK Ne 1.(300) 2026 r.

|epLiso -l mE-8-EH8 X0 ES%%

= Morarrop rapaonux P8 - EDL1S0
BERE Z6 I ¢ » » ?

EDL180 Crextp rapmonw 11 0212426 12:09:55.687

Npoussens

[apuonmuecxan cocTasna0wan

Figure 10 - Harmonic spectrum of the current at the enterprise input from the city supply
network

During the final stage of the study, the parameters of the power quality were recorded directly in
the internal supply network of the enterprise, at the load point, using the SATEC PM175 analyzer. The
purpose of the measurement was to compare the levels of harmonic distortions on the consumer side
with the previously obtained data from the city grid and the solar power plant (SPP).

The oscillograms of phase voltages (Figure 11) represent a sinusoidal shape with minor
asymmetry. Despite minor deviations, the voltage maintains acceptable quality and fits within the
permissible standards according to National State Standard 32144-2013. Voltage symmetry remains at
an acceptable level, the waveform retains the nature of a sinusoid. The oscillograms of currents (11, 12,
I3) demonstrate pronounced distortions of the shape, typical for nonlinear loads. Amplitude distortions
are noticeable visually, which corresponds to increased levels of higher harmonics.
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Figure 11-Voltage and current oscillograms as well as a phase diagram of symmetrical
components within the enterprise supply network

The current sinusoid distortion coefficient (THDI) value was 12.6%, which, although lower than
the previously recorded peak values at the facility (up to 26%), still significantly exceeds the limit
values established by IEEE 519 and GOST 32144-2013 standards for distribution networks with
voltage up to 1 kV. This indicates the persistent presence of harmonic distortions caused by the
operation of a nonlinear load in the production cycle of the enterprise. Analysis of the obtained
harmonic spectrum indicates the predominance of odd harmonic components, which is typical for
three-phase industrial energy consumers. In particular, the following components are the most
reflected:

* 5th harmonic - 12.46% of the fundamental (1st) harmonic

* 7th harmonic - 5.76%

* 11th harmonic - 2.51%

* Other harmonics - less than 1%

* 3rd harmonic — 1.6% (low level, indicating a balanced phase load and the absence of marked
single-phase deformation)
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This structure of the harmonic spectrum corresponds to the characteristics of the current
consumed by variable frequency drives (VFD) and other equipment with six-pulse rectifier cascades.
The predominance of the 5th and 7th harmonics is a characteristic feature of this type of equipment.
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Figure 12-Spectrum of current harmonics in the distribution network of the enterprise

Analysis and discussion

The results of the measurements showed that the current sinusoid distortion coefficient (THDI)
in the distribution network of the enterprise in certain periods reaches 26.2% which is several times
higher than the acceptable values established by IEEE 519 and National State Standard 32144-2013
standards. Apart from influencing the wave form such distortions have a direct impact on the energy
and economic efficiency of equipment operation.

Availability of harmonics brings to an increase of the total capacity and incidental losses in cable
lines, transformers, motor windings and other supply network elements. For an approximate
assessment of the incidental active power losses the following formula can be used:

Piotal = P; - (1 + THDI?) (1.1)

P, -active power of the fundamental harmonic,
THDI- Total Harmonic Distortion of Current
At the THDI level = 26.2% (0.262) and rated power
P, = 100 kW, additional losses are:
Piota; = 100 - (1 + 0,2622) = 106,9kW (1.2)

Thus, further losses of active power are about 6.9%, which, with twenty-four-hour service, is
equivalent to 165 kWh per day or 60 MWh per year, creating a significant additional load on the
enterprise's power system and an increase of electricity costs.

Another essential consequence of the availability of higher harmonics is a reduction of the
operational life of transformer and power equipment. For assessing this effect the so-called K-factor is
used that characterizes the thermal load from harmonics on the transformer:

s ()

At a typical spectrum observed in an industrial network with a predominance of the 5" and 7"
harmonics, the K-factor can reach a value of 4 or more that leads to accelerated aging of the insulation
and overheating of the windings. For this purpose, the operational life of a transformer in the presence
of harmonics can be estimated using the following formula:

Tfact= nem (1.4)

1+K
T,.om - NOMinal operational life (e.g. 25 years),

K - harmonic load index
When K=4, the actual operational life of the transformer is reduced to:
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Thus, at current distortion levels, the equipment operational life can be reduced by 5 times,
which requires a review of the operating conditions and the feasibility of installing filtering devices.
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Abstract

Developing speaking skills remains a key challenge in EFL education, particularly at the high
school level, where students often lack opportunities for meaningful communication. This study
proposes a pedagogical framework for enhancing speaking skills through digital tools. Based on a
qualitative analysis of existing literature, the framework integrates communicative competence,
authenticity and learning-oriented assessment.

The model includes four stages: input, guided practice, interactive practice and independent
production. It highlights how digital tools can create authentic communication, increase engagement
and support continuous feedback, thereby improving speaking development in EFL classrooms.

The development of speaking skills remains a central objective in English as a Foreign Language
(EFL) education, as it reflects learners’ ability to use language for effective communication in real-life
contexts (Richards, 2008). Within contemporary language pedagogy, speaking is understood as a
component of communicative language ability, which integrates linguistic, sociolinguistic and strategic
competences (Canale & Swain, 1980; Bachman, 1990). However, high school students frequently
demonstrate limited speaking proficiency due to insufficient opportunities for meaningful practice and
low confidence in oral interaction (Ur, 2012).

Traditional classroom settings often prioritise accuracy over fluency and provide restricted
conditions for authentic communication (Harmer, 2007). As a result, learners may experience anxiety
and hesitation when participating in speaking activities, which negatively affects their performance
(Horwitz et al., 1986). These limitations indicate the need for more flexible and interaction-oriented
approaches to speaking instruction.

In recent years, digital technologies have increasingly been recognised not only as instructional
tools but also as a distinct mode of communication that reshapes how language is used and practised
(Xu & Yu, 2024). Digital environments enable both synchronous and asynchronous interaction,
allowing learners to engage in speaking activities beyond the constraints of the traditional classroom.
Such opportunities can support more frequent practice, reduce psychological barriers and create
conditions closer to real-life communication.

Against this background, this study aims to propose a pedagogical framework for enhancing high
school students’ speaking skills through the effective integration of digital tools.

Speaking skills in EFL learning are commonly conceptualised within the framework of
communicative language ability, which encompasses not only grammatical knowledge, but also
sociolinguistic and strategic competences required for effective interaction (Canale & Swain, 1980;
Bachman, 1990; Bachman & Palmer, 1996). This perspective emphasises that successful speaking
involves the ability to produce coherent discourse, adapt language to context and maintain
communication despite linguistic limitations. Therefore, the development of speaking skills requires
learning environments that support meaningful interaction rather than isolated language practice.

A key condition for effective speaking development is the authenticity of communicative tasks.
Authenticity refers to the extent to which language use reflects real-life communication in terms of
purpose, context and audience (Douglas, 2000). In traditional classrooms, speaking activities are often
decontextualised and limited to controlled exercises, which reduces their communicative value. In
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contrast, learning environments that simulate real-world communication can enhance learners’
engagement and promote more natural language use.

In addition to task design, speaking performance is influenced by socio-cognitive factors such as
anxiety, processing demands and interactional conditions (Weir, 2005). Learners may possess
sufficient linguistic competence but fail to demonstrate it in practice due to psychological barriers or
cognitive overload. This highlights the importance of creating supportive learning environments that
reduce anxiety and allow learners to participate in communication at their own pace.

The integration of digital technologies introduces new possibilities for addressing these
challenges. Digital environments function not only as instructional tools but also as modes of
communication that enable multimodal and flexible interaction (Xu & Yu, 2024). Through
synchronous and asynchronous communication, learners can engage in speaking activities beyond the
limitations of classroom time and space, which increases opportunities for practice and interaction.

Finally, the development of speaking skills is closely linked to assessment practices. Learning-
oriented assessment emphasises the role of feedback, self-reflection and continuous evaluation in
supporting language development (Jones & Saville, 2015). Digital tools facilitate such assessment by
enabling immediate feedback, peer evaluation and the recording of speaking performance, which
allows learners to monitor their progress and improve their communicative competence.

This study adopts a qualitative and conceptual research design aimed at developing a
pedagogical framework for enhancing high school students’ speaking skills through digital tools.
Rather than relying on empirical data collection, the study is based on the systematic analysis and
synthesis of existing literature in the fields of language pedagogy, communicative competence and
digital language learning.

The methodological approach involves a critical review of key theoretical models, including
communicative language ability, authenticity in language use and learning-oriented assessment, in
order to identify their implications for speaking development in digital environments. Particular
attention is given to how these theoretical perspectives can be operationalised through the use of
digital tools in classroom practice.

Based on this analysis, the study employs a pedagogical synthesis approach, integrating
theoretical insights with practical teaching strategies to construct a structured framework. This
framework is designed to reflect current educational needs and to provide a coherent model for
supporting speaking development in technology-enhanced EFL contexts.

The proposed pedagogical framework is designed to support the development of high school
students’ speaking skills through the systematic integration of digital tools. It is grounded in the
principles of communicative language teaching, authenticity and learner-centred instruction, and aims
to create conditions for meaningful and sustained oral interaction (Canale & Swain, 1980; Douglas,
2000).

The framework is based on several key principles. First, speaking development is viewed as a
process of building communicative competence, requiring not only linguistic accuracy but also the
ability to interact effectively in context (Bachman, 1990; Bachman & Palmer, 1996). Second, learning
activities should prioritise interaction and meaningful communication rather than isolated language
practice. Third, digital tools are used not as an end in themselves but as a means of expanding
opportunities for speaking practice. Finally, regular feedback and reflection are integrated into the
learning process to support continuous improvement, in line with learning-oriented assessment
approaches (Jones & Saville, 2015).

The framework consists of four interconnected stages that reflect a progression from input to
independent production. At the initial stage, learners are exposed to authentic language input through
digital media such as videos or audio materials. This stage aims to develop comprehension and provide
models of real-life communication, supporting authenticity in language use (Douglas, 2000).

The second stage focuses on guided practice, where students engage in structured speaking tasks
supported by prompts, models or scaffolding. Digital tools can facilitate this process by providing
interactive formats and allowing learners to rehearse their responses.

The third stage involves interactive practice, where learners participate in discussions, role-plays
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or collaborative tasks using digital communication platforms. This stage emphasises real-time or near
real-time interaction and the development of fluency, reflecting the communicative nature of speaking
(Canale & Swain, 1980).

The final stage is independent production, in which students create extended spoken output, such
as video recordings or presentations. This stage promotes autonomy and allows learners to demonstrate
their communicative competence in more complex tasks.

Digital tools are integrated into the framework according to their pedagogical functions.
Communication tools enable synchronous or asynchronous interaction, allowing learners to practise
speaking beyond the classroom. Collaboration tools support group work and peer interaction, which
are essential for developing discourse and interactional skills. In addition, digital platforms that allow
recording and playback provide opportunities for self-reflection and performance analysis.

Importantly, digital environments function as authentic communication spaces where learners
can engage in multimodal interaction, reflecting the role of digital communication in contemporary
language use (Xu & Yu, 2024).

Assessment within the framework is continuous and integrated into the learning process. Digital
tools enable various forms of feedback, including teacher feedback, peer evaluation and self-
assessment. For example, recorded speaking tasks allow students to review their performance and
identify areas for improvement.

Such an approach shifts the focus from summative evaluation to learning-oriented assessment,
where feedback supports ongoing development (Jones & Saville, 2015). As a result, assessment
becomes a tool for enhancing speaking skills rather than merely measuring them.

The proposed pedagogical framework demonstrates how the integration of digital tools can
address key limitations of traditional speaking instruction in EFL classrooms. By structuring speaking
development into progressive stages, the framework creates conditions for gradual skill acquisition,
moving from controlled input to independent production. This progression reflects the principles of
communicative language ability, where speaking is developed through meaningful use rather than
isolated practice (Canale & Swain, 1980; Bachman, 1990).

One of the main advantages of the framework lies in its capacity to enhance authenticity in
speaking tasks. Digital environments enable learners to engage in communication that closely
resembles real-life interaction, thus increasing the relevance and effectiveness of speaking activities
(Douglas, 2000). In addition, the availability of asynchronous formats allows students to participate at
their own pace, which can reduce anxiety and cognitive pressure associated with real-time
performance (Weir, 2005).

Furthermore, the integration of digital tools expands opportunities for interaction beyond
classroom constraints. Students are able to practise speaking more frequently and in more diverse
formats, including collaborative and multimodal communication. This aligns with the understanding of
digital environments as contemporary spaces for language use, where communication extends beyond
traditional face-to-face interaction (Xu & Yu, 2024).

Another significant contribution of the framework is the incorporation of learning-oriented
assessment. Continuous feedback, supported by digital tools, allows learners to monitor their progress
and actively engage in the development of their speaking skills (Jones & Saville, 2015). This shifts the
focus from evaluation to learning, making assessment an integral part of the instructional process.

This study has proposed a pedagogical framework for enhancing high school students’ speaking
skills through the integration of digital tools. The framework is grounded in key theoretical
perspectives, including communicative language ability, authenticity, socio-cognitive factors and
learning-oriented assessment and translates them into a structured model for classroom application.

The findings suggest that digital tools can significantly expand opportunities for speaking
practice, support more authentic communication and reduce barriers such as anxiety and limited
classroom interaction. By combining staged speaking development with continuous feedback, the
framework provides a coherent approach to fostering communicative competence in modern EFL
contexts.

The proposed model has practical implications for language teachers seeking to integrate digital
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technologies into speaking instruction. At the same time, further research is needed to empirically
validate the effectiveness of the framework in different educational settings.
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Abstract

This article explores the use of systematic error analysis as a basis for developing grammar
teaching materials for EFL learners. The study adopts a theoretical and model-based approach drawing
on established findings in second language acquisition to identify common grammatical errors
including tense misuse, article omission, prepositional errors and subject-verb agreement. These errors
are analysed in terms of their frequency and underlying causes such as interlingual interference and
intralingual processes.

Based on this analysis the article proposes a set of structured teaching materials designed to
address recurring learner difficulties. The materials follow a pedagogical progression from error
identification and explanation to controlled practice and communicative use. Attention is given to the
integration of reflective elements that encourage learners to analyse their own performance and
develop metacognitive awareness.

The findings suggest that grammar materials grounded in systematic error analysis are more
relevant and effective than traditional generalised materials as they directly target learners’ needs.
Such materials not only improve grammatical accuracy but also support the development of
communicative competence and learner autonomy. The article concludes that error analysis can serve
as a productive framework for material design in EFL contexts and highlights the need for further
empirical research to validate its effectiveness in classroom practice.

In foreign language learning grammatical errors are an inevitable and natural part of the
acquisition process. Rather than being viewed solely as deficiencies, errors provide valuable insight
into how learners internalise linguistic structures and develop their interlanguage system. The shift
from traditional error correction towards a more analytical perspective has led to the emergence of
error analysis as a key area within second language acquisition research. According to Stephen Corder
errors are not simply signs of failure but evidence of active learning and hypothesis formation [1, p.
167]. This perspective has significantly influenced approaches to grammar teaching.

Despite the recognised importance of errors, many grammar teaching materials used in EFL
contexts remain largely generalised and are not always based on the actual difficulties experienced by
learners. As a result, there is often a mismatch between instructional content and learners’ needs. This
highlights the necessity of developing teaching materials that are directly informed by systematic
analysis of learners’ grammatical errors. Such an approach allows educators to prioritise problematic
areas and design more targeted and effective learning activities.

Systematic error analysis involves identifying, classifying and interpreting recurring errors in
learners’ language production. This process makes it possible to determine not only what errors occur
most frequently but also why they arise. Research in second language acquisition suggests that errors
may result from factors such as first language interference, overgeneralisation of rules and incomplete
knowledge of target language structures [2, p. 96]. Understanding these sources is essential for
designing pedagogically relevant materials.
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The aim of this article is to develop and demonstrate grammar teaching materials based on
learners’ grammatical errors identified through systematic error analysis. The article argues that
teaching materials grounded in real learner errors are more effective than traditional materials as they
directly address learners’ needs and promote deeper understanding of grammatical structures. By
linking error analysis with material design this study seeks to contribute to more learner-centred and
data-informed approaches in EFL teaching.

The concept of error analysis occupies a central position in second language acquisition research
as it provides insight into the processes through which learners acquire a foreign language. Unlike
traditional approaches that focused primarily on correcting errors, modern perspectives consider errors
as an essential and productive part of learning. The foundations of error analysis were established by
Stephen Corder who argued that learners’ errors are systematic and reflect the underlying processes of
language development rather than random failures [1, p. 167]. From this perspective errors serve as
evidence of learners’ active engagement with the target language and their attempts to formulate
linguistic rules.

A key distinction within this framework is the difference between errors and mistakes. Errors are
systematic deviations caused by incomplete knowledge of the language, while mistakes are
performance-related lapses that occur despite correct knowledge. This distinction is important for
pedagogical purposes as only errors provide meaningful information about learners’ interlanguage
development [2, p. 47]. The concept of interlanguage introduced by Larry Selinker further explains
that learners construct a dynamic linguistic system that evolves over time and is influenced by both the
native language and the target language [3, p. 214]. Within this system errors represent transitional
stages of learning rather than permanent deficiencies.

Error analysis also involves the classification of errors according to their types and sources.
From a linguistic perspective errors can be grouped into grammatical, lexical and syntactic categories,
with grammatical errors being particularly significant in EFL contexts. From a cognitive perspective
errors are commonly divided into interlingual and intralingual types. Interlingual errors result from the
transfer of structures from the learner’s first language, while intralingual errors arise from the internal
processes of language learning such as overgeneralisation, simplification and incomplete rule
application [2, p. 96]. This classification helps educators understand not only what errors occur, but
also why they occur.

The pedagogical value of error analysis lies in its ability to inform teaching practices. Rather
than treating errors as problems to be eliminated, modern approaches view them as diagnostic tools
that reveal learners’ needs. According to Rod Ellis systematic analysis of learner errors allows teachers
to identify patterns and prioritise areas that require focused instruction [2, p. 58]. This perspective
supports the transition from generalised grammar teaching to more targeted and learner-centred
approaches.

Furthermore, error analysis provides a foundation for the development of teaching materials that
directly address learners’ difficulties. By identifying frequent and persistent errors teachers can design
exercises that focus on problematic structures and promote deeper understanding of grammatical rules.
This approach aligns with communicative language teaching which emphasises meaningful use of
language and the development of communicative competence. In this context error-based materials not
only improve accuracy but also support learners in applying grammar in real communicative
situations.

Thus, the theoretical framework of error analysis integrates linguistic, cognitive and pedagogical
perspectives. It highlights the importance of errors as indicators of learning processes and as valuable
resources for improving teaching practices. This framework provides the basis for the development of
grammar teaching materials that are informed by actual learner needs and grounded in empirical
observations of language use.

The analysis of learners’ grammatical errors provides important insights into the nature of
second language acquisition and serves as a foundation for developing targeted teaching materials. In
this study a model-based approach is employed, drawing on widely documented patterns of learner
errors in EFL contexts. The focus is placed on recurrent and systematic grammatical difficulties that
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reflect common tendencies in learner interlanguage.

One of the most frequent categories of errors concerns verb tense and aspect. Learners often
have trouble distinguishing between different temporal forms, particularly in contexts requiring precise
grammatical contrasts. Typical errors include incorrect verb forms such as “She go to school every
day” or inappropriate tense usage as in “I have seen him yesterday.” These errors are often linked to
overgeneralisation of rules and incomplete acquisition of tense-aspect distinctions. As noted by H.
Douglas Brown grammatical development involves gradual restructuring of internal language systems,
during which such errors are expected and systematic [4, p. 222].

Another major area of difficulty is the use of articles. EFL learners frequently omit articles or
misuse definite and indefinite forms, producing sentences such as “I bought book” or “The life is
difficult.” These errors are particularly common among learners whose first language lacks an article
system. In such cases learners rely on transfer from their native language or apply simplified rules that
do not fully correspond to the target language system. According to Gass and Selinker article errors
often reflect both interlingual influence and developmental processes within interlanguage [5, p. 103].

Prepositional errors also represent a persistent challenge. Learners frequently select incorrect
prepositions or use redundant forms, for example “depend of” instead of “depend on” or “discuss
about the issue.” These errors are difficult to eliminate because prepositions are highly context-
dependent and often idiomatic. Learners tend to rely on direct translation or analogy, which leads to
systematic inaccuracies. As highlighted by James, such errors are typical in learner language and
reflect the complexity of lexical-grammatical relationships [6, p. 154].

Another common category involves subject-verb agreement. Errors such as “He go to work
every day” indicate incomplete mastery of basic grammatical rules. These errors are often associated
with simplification strategies, where learners reduce grammatical complexity in order to maintain
fluency. While such errors may not always hinder communication, they reveal gaps in grammatical
competence and require targeted instructional attention.

The analysis of these error types suggests that learner errors are systematic rather than random
and can be traced to identifiable sources. Two primary categories of causes can be distinguished.
Interlingual errors arise from the influence of the learners’ first language, particularly when structural
differences between languages are significant. Intralingual errors, on the other hand, result from
internal learning processes such as overgeneralisation, incomplete rule application and developmental
stages of language acquisition. These findings are consistent with the view that learner language
evolves through predictable stages rather than through random trial and error [5, p. 105].

From a pedagogical perspective the identification of frequent grammatical errors has direct
implications for teaching. It allows educators to prioritise problematic structures and design materials
that address actual learner needs. Moreover, it supports a shift from generalised grammar instruction to
a more targeted and learner-centred approach. By focusing on real error patterns teachers can create
more relevant and effective learning activities that promote both accuracy and communicative
competence.

Thus, the analysis of learners’ grammatical errors provides a systematic basis for the
development of teaching materials. It demonstrates that error patterns are consistent and interpretable
and therefore can be effectively used to inform instructional design in EFL contexts.

The design of error-based materials follows three key principles: (1) prioritisation of frequent
and systematic errors, (2) progression from analysis to production, and (3) integration of form-focused
and communicative practice. Unlike traditional exercises these materials emphasise deeper cognitive
processing through analysis, comparison and contextual use.

Based on the identified error patterns the following model tasks illustrate how learner errors can
be transformed into higher-level learning activities.

Table 1. Error-based tasks for verb tense and agreement

Stage Task Type Description

Analysis Error diagnosis | Identify and correct errors. Explain the rule violated: She go
to university every day; | have seen him yesterday; They was
playing football.
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Conceptualisation | Contrastive Explain the difference: | work here vs I am working here.
analysis

Controlled practice | Contextual Rewrite a paragraph using correct verb forms: Yesterday |
reconstruction | go... We are talking...

Communicative Speaking + | Describe your daily routine and recent activities. Reflect on

use reflection tense usage after speaking.

Table 2. Error-based tasks for article usage

Stage

Task Type

Description

Analysis

Error correction

Identify and correct errors: | bought book; She is teacher;
The happiness is important.

Conceptualisation

Rule formulation

Formulate rules for using a, the and zero article based on
examples.

Controlled practice | Discourse Complete a short text with appropriate articles and justify
completion choices.

Communicative Description ~ + | Describe a familiar place using correct articles and reflect

use reflection on your usage.

Table 3. Error-based tasks for prepositions

Stage

Task Type

Description

Analysis

Error identification

Correct errors: depend of; discuss about the issue. Explain
their source.

Conceptualisation | Collocation Match verbs/adjectives with correct prepositions: depend
analysis on, interested in, afraid of.

Controlled practice | Sentence Rewrite  sentences using correct verb—preposition
reformulation combinations.

Communicative Discussion + | Discuss topics using target expressions and reflect on your

use reflection accuracy.

Table 4. Error-based Tasks for Subject-Verb Agreement

Stage Task Type Description

Analysis Error explanation Identify and explain errors: He go to work; She like
coffee.

Conceptualisation | Pattern recognition Identify patterns of agreement in given examples.

Controlled practice | Transformation task Rewrite sentences changing the subject (I —

he/she/they) and adjust verb forms.

Communicative

use

Speaking  +

evaluation

self-

Describe another person’s routine and evaluate your
grammatical accuracy.

Across all task sets a consistent pedagogical progression can be observed. Learners first engage
in error analysis which promotes awareness and understanding of grammatical rules. This is followed
by controlled practice that reinforces correct forms and reduces variability in performance. Finally
communicative tasks ensure that learners apply grammatical knowledge in meaningful contexts while
reflective elements encourage self-evaluation and continuous improvement.

Unlike traditional grammar exercises these materials require learners to actively process
language, formulate rules and reflect on their performance. This increases cognitive engagement and
supports deeper learning. At the same time the use of authentic learner errors enhances the relevance
of tasks and aligns instruction with actual learner needs.

Overall, the integration of systematic error analysis into material design provides a coherent
framework that connects theoretical insights with practical application. It allows for the creation of
targeted, effective and pedagogically meaningful grammar materials that support both accuracy and
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communicative competence.

The analysis presented in this study demonstrates that systematic error analysis provides a strong
methodological foundation for the development of grammar teaching materials in EFL contexts. By
focusing on recurring learner errors this approach shifts the emphasis from abstract rule presentation to
data-informed instruction that directly reflects learners’ needs. As a result, grammar teaching becomes
more targeted, relevant and pedagogically effective.

From a theoretical perspective the findings support the view that learner errors are not random
but systematic and indicative of underlying interlanguage development. The identification and
classification of errors such as tense misuse, article omission, prepositional inaccuracy and subject-
verb agreement reveal stable patterns that can be addressed through structured instruction. This
confirms that error analysis is not only a diagnostic tool but also a productive resource for instructional
design.

The model-based materials developed in this study illustrate how error analysis can be
transformed into practical teaching solutions. The proposed tasks follow a consistent progression from
analysis and explanation to controlled practice and communicative use. This structure ensures that
learners first develop awareness of grammatical rules and then apply them in meaningful contexts. In
contrast to traditional exercises that often focus on mechanical repetition the presented tasks require
higher-order cognitive processes including explanation, comparison and reflection. This enhances
learners’ engagement and promotes deeper understanding of grammatical structures.

At the same time the integration of reflective elements into the tasks further strengthens their
pedagogical value. By encouraging learners to evaluate their own performance the materials support
the development of metacognitive skills and learner autonomy. This aligns with contemporary
approaches to language teaching which emphasise the importance of self-regulated learning and active
learner involvement.

A comparison with traditional grammar teaching materials highlights several advantages of the
error-based approach. First, it ensures a closer alignment between instructional content and actual
learner difficulties. Second, it increases the relevance of tasks by incorporating authentic error patterns.
Third, it facilitates a more balanced integration of accuracy-focused and communicative activities.
However, certain limitations should also be acknowledged. The effectiveness of such materials
depends on the representativeness of the identified error patterns and may vary across different learner
groups. In addition, the model-based nature of this study means that the materials have not been
empirically tested in classroom settings.

Despite these limitations the study demonstrates that systematic error analysis can serve as an
effective framework for developing grammar teaching materials. The findings suggest that materials
based on real learner errors have the potential to improve both grammatical accuracy and
communicative competence. This approach not only addresses learners’ immediate difficulties but also
contributes to more sustainable language development.

In conclusion, the present study confirms that the integration of error analysis into material
design represents a productive and theoretically grounded approach to grammar teaching in EFL
contexts. By transforming learner errors into structured learning tasks educators can create more
effective and learner-centred instructional materials. Future research may focus on empirical validation
of the proposed materials and on exploring their impact on different learner populations and
proficiency levels.
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Abstract

This article examines the role of the reflective approach in foreign language learning and its
impact on the development of the four core language skills: speaking, listening, reading and writing.
The study is theoretical in nature and is based on the analysis of key concepts related to reflection,
including experiential learning, metacognition and self-regulated learning. Particular attention is given
to established models of reflection such as Kolb’s Experiential Learning Cycle and Gibbs’ Reflective
Cycle which provide a structured framework for analysing learning experience.

The article explores how reflective practices contribute to language development by increasing
learners’ awareness of their performance, supporting error identification and promoting the use of
effective learning strategies. Practical tools for implementing reflection in language teaching such as
reflective journals, self-assessment and peer assessment are also considered.

The analysis demonstrates that reflection has a positive effect on all language skills. However, its
impact is not equally distributed. The findings indicate that reflection is particularly effective in the
development of speaking skills due to their spontaneous nature and limited opportunities for real-time
control. In this context reflection serves as a key mechanism for analysing performance and improving
communicative competence.

The article concludes that the reflective approach represents an effective pedagogical framework
for enhancing foreign language learning and should be systematically integrated into teaching practice,
especially in activities aimed at developing speaking skills.

In modern foreign language education increasing attention is given to learner-centred approaches
that promote autonomy, awareness and active engagement in the learning process. Traditional methods
focused primarily on knowledge transmission are no longer sufficient for developing communicative
competence which requires the ability to use language effectively in real contexts [1, p. 12]. In this
context the concept of reflection has gained particular importance.

Reflection is understood as a conscious process of analysing one’s learning experience in order
to improve future performance. The theoretical foundations of this concept can be traced to the work
of John Dewey who defined reflection as an active and careful consideration of experience and Donald
Schon who emphasised the role of reflection both during and after action [2, p. 6], [3, p. 68]. In
language learning reflection is closely related to metacognition and self-regulated learning, as it
enables learners to plan, monitor and evaluate their own progress [4, p. 906].

Previous research demonstrates that reflective practices contribute to improved language
performance, greater awareness of errors and more effective use of learning strategies across all
language skills [5, p. 214]. However, the degree of impact varies depending on the type of skKill.
Speaking, as the most spontaneous and cognitively demanding form of language use, appears to
benefit most from reflective processes due to the need for real-time monitoring and subsequent
analysis.

The aim of this article is to analyse the role of the reflective approach in foreign language
learning and to examine its influence on the development of speaking, listening, reading and writing. It
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is argued that reflection enhances all language skills but has a particularly strong effect on speaking as
a key component of communicative competence.

The concept of reflection occupies a central place in modern educational theory as it enables
learners to consciously analyse their experiences and transform them into knowledge. In foreign
language learning this process becomes particularly important since language acquisition involves not
only memorisation but also the development of communicative skills that require continuous
adjustment and self-monitoring. Reflection allows learners to identify difficulties, recognise patterns in
their performance and modify their learning strategies accordingly.

The theoretical basis of reflection originates from the work of John Dewey who viewed
reflection as an active and systematic process of thinking about experience in order to derive meaning
and guide future action [2, p. 6]. This perspective emphasises that learning does not occur
automatically through experience but requires deliberate cognitive effort. Building on this idea Donald
Schon introduced the distinction between reflection-in-action and reflection-on-action, highlighting
that effective learning involves both real-time awareness during performance and retrospective
analysis after it [3, p. 68]. These two dimensions are especially relevant in language learning where
learners must simultaneously produce language and evaluate their performance.

Further development of the reflective approach is closely associated with structured models that
explain how reflection operates within the learning process. One of the most influential frameworks is
Kolb’s Experiential Learning Cycle which conceptualises learning as a cyclical process consisting of
four stages: concrete experience, reflective observation, abstract conceptualisation and active
experimentation [6, p. 38]. Within this model reflection serves as a crucial link between experience
and conceptual understanding allowing learners to transform practical activity into generalisable
knowledge. Another widely used model is Gibbs' Reflective Cycle which provides a more detailed
structure for reflection including stages such as description, evaluation, analysis and action planning
[7, p. 50]. This model is particularly applicable in educational settings as it guides learners through a
systematic process of analysing their performance.

In addition to these models reflection is strongly connected with the concept of metacognition
which refers to the awareness and regulation of one’s own cognitive processes. Metacognitive theory
emphasises that effective learners are able to plan their learning activities, monitor their progress and
evaluate outcomes [4, p. 906]. Reflection functions as a practical mechanism through which these
processes are realised. Closely related to metacognition is the concept of self-regulated learning which
describes learners’ ability to take control of their learning through goal setting, strategy use and self-
assessment [8, p. 64]. Reflective practices play a key role in developing these abilities as they
encourage learners to take responsibility for their progress.

Within the context of foreign language learning the integration of reflection contributes to the
development of learner autonomy and deeper understanding of language processes. By analysing their
own errors and successes learners become more aware of linguistic structures and communicative
strategies. Moreover, reflection supports the transition from passive reception of knowledge to active
construction of meaning which is essential for mastering a foreign language.

Thus, the reflective approach can be understood as a theoretically grounded framework that
combines principles of experiential learning, metacognition and self-regulation. It creates conditions
for more conscious and effective language learning and serves as a foundation for the development of
all language skills.

Reflection plays a crucial role in foreign language learning as it enables learners to analyse their
performance, identify difficulties and improve language use across different skills. Through reflective
practices learners develop greater awareness of their strengths and weaknesses, enhance metacognitive
control and adopt more effective learning strategies. Although reflection contributes to the
development of all four core language skills, its impact varies depending on the nature of each skill
and the degree of learner control involved.

The strongest effect of reflection is observed in the development of speaking skills. Speaking is a
complex and dynamic process that requires real-time language production and immediate decision-
making. According to Merrill Swain language output pushes learners to notice gaps in their knowledge
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and refine their linguistic system [9, p. 126]. Reflection enhances this process by enabling learners to
analyse their spoken performance, identify recurring errors and adjust communicative strategies.
Unlike other language skills speaking does not allow sufficient time for monitoring and correction
during performance. Learners are required to produce language in real time which limits conscious
control over accuracy and structure. In this context reflection becomes essential as it provides the main
opportunity for post-performance analysis and improvement. This makes reflection not simply a
supportive tool but a central mechanism in the development of speaking skills.

Reflection also contributes to the development of listening skills, although its impact is more
indirect. Listening involves processing incoming speech which learners cannot control. Through
reflection learners can analyse comprehension difficulties and become more aware of effective
listening strategies such as focusing on key information. As noted by John Field successful listening
depends on strategic processing rather than passive reception [10, p. 192]. Reflection therefore
supports the development of listening competence, although its impact remains indirect as learners
cannot influence the input in real time.

In reading, reflection facilitates comprehension and critical engagement with texts. Learners can
evaluate their understanding, identify problematic areas and apply appropriate strategies. According to
William Grabe reading involves both lower-level processing and higher-level interpretation [11, p. 15].
Reflection helps coordinate these processes and supports deeper understanding. However, since
reading allows learners to control the pace and revisit the text when necessary, the role of reflection is
supportive rather than critical.

Reflection is also important for writing development as it aligns with processes of planning,
revising and editing. Through reflection learners can analyse their texts, improve organisation and
correct linguistic errors. Reflective practices such as self-editing and feedback enhance writing quality.
As highlighted by Dana Ferris revision and feedback are essential for writing development [12, p. 81].
At the same time writing inherently includes elements of reflection which reduces the uniqueness of
reflection as an additional pedagogical tool.

Overall, reflection enhances all language skills by increasing awareness and supporting self-
regulated learning. However, its impact is not equally distributed. Speaking benefits the most due to its
spontaneous nature and limited opportunities for real-time control, which makes reflection a key
mechanism for improving performance.

The effectiveness of the reflective approach in foreign language learning depends on the use of
structured tools that guide learners in analysing their experience and improving their performance.
Reflection requires systematic support and therefore specific pedagogical instruments are necessary to
make this process effective. Among the most widely used tools are reflective journals, self-assessment
and peer assessment, all of which contribute to the development of metacognitive awareness and
learner autonomy.

Reflective journals represent one of the most effective tools for fostering reflection. They allow
learners to record their experiences, analyse difficulties and track their progress over time. Through
regular reflection learners become more aware of their language use and begin to identify patterns in
their performance. As noted by David Boud reflection becomes meaningful when learners actively
engage with their experience and critically evaluate it [14, p. 19]. In language learning reflective
journals are particularly useful for analysing speaking performance and identifying recurring errors.

Self-assessment is another important component of the reflective approach. It involves learners
evaluating their own performance based on clear criteria such as fluency, accuracy or comprehension.
This process encourages learners to take responsibility for their learning and develop the ability to
monitor their progress. Self-assessment is especially effective in productive skills where learners can
immediately reflect on their output and identify areas for improvement.

Peer assessment complements self-reflection by introducing an external perspective. Through
evaluating others learners gain exposure to different language strategies and develop critical thinking
skills. Peer feedback also supports collaborative learning and helps learners notice errors that they may
overlook in their own work. According to Keith Topping peer assessment enhances both cognitive and
social aspects of learning by engaging students in active evaluation processes [15, p. 20].
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The combined use of these tools creates a reflective learning environment in which learners
actively analyse and improve their performance. Their impact is particularly noticeable in speaking as
reflective activities provide opportunities for post-task evaluation which is essential for improving
spontaneous language production. At the same time these tools support the development of all
language skills by promoting awareness, self-regulation and strategic learning.

The theoretical analysis presented in this article confirms that the reflective approach plays a
fundamental role in foreign language learning by enabling learners to transform experience into
structured and meaningful knowledge. Reflection enhances learners’ awareness of their own
performance, supports the development of metacognitive skills and facilitates self-regulated learning.
Through systematic reflection learners become capable of analysing their actions, identifying recurring
difficulties and consciously adjusting their learning strategies. This process contributes to a shift from
passive reception of knowledge to active and autonomous learning, which is essential for effective
language acquisition in contemporary educational contexts.

From a broader pedagogical perspective reflection can be understood as a mechanism that
integrates cognitive, metacognitive and affective dimensions of learning. It not only supports the
processing of linguistic information but also influences learners’ motivation, confidence and
engagement. By encouraging learners to evaluate their own progress reflection fosters a sense of
responsibility and control over the learning process. This is particularly important in foreign language
education where success depends on continuous practice, self-monitoring and adaptation to
communicative situations.

At the same time the findings of this study demonstrate that the impact of reflection is not
equally distributed across the four core language skills. In receptive skills such as listening and reading
reflection primarily facilitates the development of comprehension strategies. Learners become more
aware of how they process input, recognise typical difficulties and learn to apply more effective
strategies such as focusing on key information or adjusting reading pace. However, these skills already
provide learners with a certain degree of control during performance. In reading learners can regulate
the speed of processing and revisit the text, while in listening comprehension is largely determined by
external input which limits the direct influence of reflection during the task itself. As a result,
reflection plays a supportive but not central role in the development of receptive skills.

A similar pattern can be observed in writing. Writing is inherently a reflective process as it
involves planning, drafting, revising and editing. Learners have the opportunity to review their work,
correct errors and improve the organisation of their texts. Reflective practices such as self-assessment
and feedback enhance these processes by making them more systematic and conscious. Nevertheless,
the structured nature of writing means that elements of reflection are already embedded within the skill
itself. Therefore reflection, while important, does not represent a unique or indispensable mechanism
in the same way as in speaking.

In contrast speaking emerges as the skill most strongly influenced by reflection. This can be
explained by several interrelated factors. First speaking is characterised by its spontaneous and real-
time nature which requires immediate language production without sufficient time for conscious
monitoring and correction. Learners must simultaneously manage lexical choice, grammatical
accuracy and communicative intent while interacting with others. This creates a high cognitive load
and significantly limits the possibility of controlling performance during the act of speaking. As noted
by Merrill Swain language output pushes learners to notice gaps in their knowledge and refine their
linguistic system [14, p. 126]. Reflection intensifies this process by providing an opportunity to
analyse spoken performance after communication.

Second reflection compensates for the lack of control inherent in speaking. Since learners cannot
fully monitor their speech in real time, post-task reflection becomes the primary mechanism through
which improvement occurs. By analysing their performance learners can identify recurring
grammatical errors, lexical limitations and communicative difficulties. They can also evaluate the
effectiveness of their interaction strategies and adjust them for future use. In this way reflection
transforms speaking from a purely spontaneous activity into a structured learning process.

Third reflection contributes to affective aspects of speaking such as confidence and anxiety
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reduction. Speaking in a foreign language is often associated with fear of making mistakes and
negative evaluation. Reflective practices such as self-assessment and peer feedback help learners
reinterpret their errors as part of the learning process rather than as failures. This leads to increased
confidence and greater willingness to participate in communication, which in turn further enhances
speaking development.

The discussion also highlights the importance of integrating reflective tools into language
teaching practice. Instruments such as reflective journals, self-assessment and peer feedback create
structured opportunities for learners to engage in reflection and systematically improve their
performance. These tools are particularly effective in speaking activities where immediate correction is
limited and reflection serves as the main mechanism for analysing and improving performance. Their
use also supports the development of learner autonomy and encourages a shift towards more learner-
centred educational approaches.

Overall, the reflective approach can be considered a comprehensive pedagogical framework that
enhances foreign language learning across all skills by promoting awareness, strategic thinking and
self-regulation. However, its most significant pedagogical value lies in its impact on speaking. The
unique characteristics of speaking as a dynamic, spontaneous and cognitively demanding skill make
reflection essential for effective improvement and long-term development.

In conclusion the present study confirms that reflection contributes positively to the development
of speaking, listening, reading and writing. At the same time its influence is particularly strong in the
development of speaking where it serves as a key mechanism for analysing performance and refining
communicative strategies. These findings suggest that reflective practices should be systematically
integrated into foreign language teaching with a specific emphasis on speaking-oriented activities.
Future research may focus on empirical validation of these theoretical insights and on identifying the
most effective reflective techniques for different learning contexts.
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AHHOTaALIN

B cratpe paccmaTpuBaeTcs poib NPAKTUKO-OPUEHTHUPOBAHHBIX 3a/1a4 B OOYUYEHUM MATEMaTHUKE.
OO0oCHOBBIBaETCS MX BIUSHME Ha IOBBIINIEHUE I103HABATEIBHOIO MHTEpEca YyYalllUXCs, pa3BUTHE
(YHKIIMOHATTBHON TPAMOTHOCTH U ()OPMUPOBAHHE HABBIKOB IMPUMEHEHUS MAaTEeMaTHUYECKUX 3HAHUHU B
peanbHOM ku3HM. IIpuBomsATCs mnpUMepsl 3aJady M METOAUYECKME PEKOMEHJALMU II0 UX
HCII0JIb30BAHHUIO.

KiroueBble cioBa: MareMaTHKa, [PaKTHKO-OPUEHTUPOBAHHbIE 3a7auyd, (QyHKLIMOHAIbHas
IpaMOTHOCTb, MOTUBALUs, O0OyUEHHUE.

B ycnoBusx coBpemeHHOro o6pa3zoBaHHMs 0co00€ BHHUMaHHE YJensercss (pOpMHUPOBAHUIO Y
ydaluxcs HE TOJIbKO TEOPETHYECKUX 3HAHWM, HO W YMEHUH IPUMEHSTh UX B IPaKTUYECKOU
nesTeabHoCTH. OJHAaKO OJHOW M3 OCHOBHBIX HpoOjeM O0ydeHuss MaTeMaTHUKe OCTa&Tcs CHUXKEHUE
UMHTEpeca y4Yalluxcsi K npeaMery. MHorue IIKOJIbHUKM BOCIPUHMMAIOT MaTeMaTHKy Kak HaOop
abCTpaKTHBIX (OPMYyJ, HE MMEIOLIMX CBSI3U C peallbHOW KM3HbIO. B CBA3M € 3TUM aKTyaJbHBIM
CTAaHOBUTCSI HCIOJIb30BAaHUE IPAKTUKO-OPUEHTHPOBAHHBIX 3a/ad, KOTOpBIE IO3BOJIAIOT IIOKAa3aTh
3HAYUMOCTh MaTeMaTHUYECKUX 3HAaHUH U MOBBICUTh MOTHBAIMIO K 00YUEHHUIO.

Lenbto naHHON cTaThu sBiseTcss 00OCHOBaHME 3(P(EKTUBHOCTH HCIIOJIB30BAaHUS TPAKTHKO-
OpPUEHTHPOBAHHBIX 33Jau KaK CPEICTBA MOBBILIECHUS HHTEPECA YUAIIUXCsl K U3YUYEHUIO0 MaTeMaTHKH.

[IpaKkTHKO-OpHEHTHUPOBAHHbIE 33aJaud MPEACTABISIIOT co00i 0COObI BHI y4eOHBIX 3aJlaHHIA,
HaIpaBJIEHHBIX Ha NPUMEHEHHWE MaTeMaTHYeCKUX 3HAHUN B CUTYalUAX, MPUOIMKEHHBIX K PeaTbHOU
KHU3HU. VX OCHOBHas OCOOEHHOCTh 3aKJIIOYaeTcs B TOM, YTO COJAEp)KaHUE 3ajady OTpa)kaer
MTOBCE/IHEBHBIE )KU3HEHHBIE CUTYAIMH, C KOTOPBIMU yUalIHeCss MOTYT CTOJIKHYTbCS BHE IIKOJIBI.

B ominume OT TpaAMIIMOHHBIX 33734, OPHUEHTHUPOBAHHBIX MPEUMYIIECTBEHHO Ha OTPaOOTKY
aNropuTMOB U (POpPMYJ, MPaKTHUKO-OPUEHTUPOBAHHBIE 3a7aud TPEOYIOT OT y4YaluXcs OCMBICIEHUS
yCIOBMS, aHalu3a CHUTyallud W BbIOOpa Hambolee paluoHaIbHOTO crocoba pemeHus. OHuU
HaIpaBJIeHbl HE TOJBKO Ha IMOJy4YE€HUE MPaBWJIBHOTO OTBETA, HO U Ha Pa3BUTHE YMEHUN NPUMEHSTH
MaTeMaTHYECKHUE 3HAHMS B PA3JIMYHBIX KU3HEHHBIX KOHTEKCTAX.

CymHOCTh NPaKTUKO-OPUEHTHUPOBAHHBIX 33/1a4 MPOSBISETCS B CIEAYIOLIUX XapaKTePUCTHKAX:
e  CBfI3b C peaIbHOI KH3HbIO ((PUHAHCHI, TOKYTKH, TPAHCIIOPT, BpeMsi, OBITOBBIEC CUTYyAallUN);
e MeXIpeIMeTHbIH XxapakTep (CBsA3b MAaTEMATHUKH C SKOHOMHUKOM, reorpadueii, GU3ukon);

e HAJUYMe MPAKTHYECKOil Heau (pereHne KOHKPETHOM KU3HEHHOU PoOIeMbl);
e BAapHAaTHBHOCTH CNIOCO0OB pelIeHN,
e pasBuTHE (PYHKIHOHAJIBHON 'PAMOTHOCTH YYAIIHUXCH.

Taxue 3agaun GOpMUPYIOT y y4alluXcs CIIOCOOHOCTh HCIOJIB30BAaTh MaTEeMATUYECKHUE 3HAHUSA
JUISL PEIICHUs] MPaKTHUECKUX NpoOJeM, YTO SBISETCS OJHOM M3 KIIOYEBBIX IeNIell COBPEMEHHOIO
obpa3oBanus. OHU CIIOCOOCTBYIOT Pa3BUTHUIO JJOTMUYECKOTO MBIIIUIEHUS, CAMOCTOSITEIbHOCTH U YMEHUS
IIPUHUMATD PEILICHUSI.

Pa3BuBas nneun pazpuBaroiniero ooyuenus, /laBpiioB B.B. moguépkuBan, 4To BaXKHBIM YCIOBHEM
3¢ deKTUBHOTO 00yuUeHHs SIBISETCS OpraHu3alys y4yeOHOro Ipolecca, Mpu KOTOPOW ydariuecs He
TOJIBKO BOCIIPOM3BOJAAT 3HAHHSA, HO M OCMBICIIEHHO HX NPUMEHSIOT. lIpakTHKO-OpHEeHTHPOBAaHHBIE
3aJau B MIOJIHOM Mepe OTBEYAIOT JaHHOMY TpeOoBaHHIO. [ 1]
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BxiroueHne B y4eOHBIN mpoliecc 3alaHuii, OTPaKAIOIIMX peajbHbIe XU3HEHHBIE CUTYyallUH,
crocoOcTByeT (OPMHUPOBAHUIO YCTOMYMBOIO HWHTEpeca K TMpeaMeTy. Ydalluecss HauyuHAIoT
OCO3HAaBaTh, YTO MAaTEMATUYECKUE 3HAHUS UMEIOT MPUKIIATHOE 3HAUYEHUE U MOTYT OBbITh UCII0Ib30BaHbI
B [TIOBCETHEBHOM KU3HU.

[IpakTHKO-OPUEHTUPOBAHHBIE 3a/1a4N OKA3BIBAIOT ITOJIOKUTEIBHOE BIMSHUE HA MOTUBALIHOHHYIO
cdepy ydalmxcsi, YTo MpOosBISETCS B CIEIYIOLINX acleKTax:

e T[IOBBIIIAETCS BHYTPEHHSS MOTHUBALIUA K 00YUYEHHUIO;

e  YCWJIMBAETCs [103HABATENIbHASI AKTUBHOCTB;

e (opmupyeTcsi 0CO3HaHHOE OTHOIICHHUE K N3YUYCHHIO MAaTEMATUKH;

e pa3BUBAETCs YBEPEHHOCTb B COOCTBEHHBIX CHJIaX MPH PEIICHUH 3a/1a4;
e  CHIKAEeTCS YPOBEHb TPEBOKHOCTHU IIPU BBIIIOJHEHUH YUEOHBIX 3aJaHUM.

Oco0yro ponb Takue 3ajjauyd UrparoT B (OpMHUpOBAHMM HMHTEpeca 3a CU€T UX JKU3HEHHOH
3HayuMocTU. CHUTyaluu, CBSi3aHHblE C ()MHAHCAMH, MOKYIKAMH, IJIJAHUPOBAHUEM BPEMEHH WU
OBITOBBIMU BOIIPOCAMM, BBI3BIBAIOT Y YYAIIMXCS E€CTECTBEHHBIH OTKIMK, MOCKOJIbKY HAIpsMYIO
CBSI3aHbI C UX JINYHBIM ONBITOM. DTO JIelaeT npouecc 00ydeHust 0osiee MOHATHBIM U SMOIIMOHAIBHO
BOBJICUEHHBIM.

Kpome TOTO, IIPaKTUKO-OPUEHTUPOBAHHBIE 3a1a4u CHOCOOCTBYIOT Pa3BUTHIO
CaMOCTOSITEJIbHOCTH MBIIIJICHUSA. YUalluecs y4aTcs aHaJM3UpOBaTh YCJIOBHUS, BBIOMpAaTh CIIOCOOBI
pelIeHHs M OLICHMBATh IOJYYEHHbIE Pe3yibTaTbl. JTO YCUIMBAET WX IMO3HABATEJIbHBIN HMHTEpEC U
(bopMHUpyeT yCTOWYNBYIO NOTPEOHOCTH B MOJIyYE€HUH HOBBIX 3HAHUI.

BaxHO OTMETHTB, UTO CHCTEMATHYECKOE MCIIOJIB30BAHUE TAKUX 3a/1a4 HA YPOKAaX MATEMAaTUKH
MO3BOJISIET HE TOJBKO MOBBICUTH MHTEPEC K MPEAMETY, HO M YIYUIIUTh KAYECTBO YCBOCHUS yUeOHOTO
Marepuana. OOydeHue CTaHOBHUTCA OoJjiee OCMBICICHHBIM, TaK Kak 3HaHHUS NpPUOOPETaroT
MIPAKTUYECKYIO [ICHHOCTb.

[IpakTHKO-OPUEHTUPOBAHHBIE 3aJa4l HMMEIOT CBOEM LEIbI0 IPOJEMOHCTPUPOBATH, KAaKUM
0o0pa3oM TeOopeTHYeCKUue 3HaHMSA, MOJTYYCHHBIE YUYaIlMMHUCS Ha ypOKaxX MaTeMaTHKH, MOTYT OBITh
MIPUMEHEHBI B PEANbHBIX WM MPHUOIMKEHHBIX K *KU3HEHHBIM CUTyalusiM. Mcrnonb3oBaHue Mog00HbBIX
3aJJaHUH TO3BOJIAET HE TOJIKO 3aKpENMUTh M3YUYCHHBIH MaTepual, HO M CHOPMHUPOBATH Y YUAILIUXCS
YMEHHE IPUMEHATh MATEMaTUYECKUE 3HAHNSI B TIOBCEHEBHOM I€ATEIBHOCTH.

3amaun ¢ MPaKTHYECKUM COJCpKAHWEM CIOCOOCTBYIOT Pa3BUTHIO MO3HABATEIBHOTO MHTEpeca,
TaK Kak y4Jallhecss HAYMHAIOT OCO3HAaBaTh 3HAYMMOCTh MAaTEMaTUKH B peajpHOM XH3HU. OHU He
MIPOCTO BBIMOJIHAIOT BBIUMCIIEHUS, a PEIIAIOT KOHKPETHBbIE JKM3HEHHBIE MPOOJEMBbl, YTO JeiaeT
npouecc o0ydeHusi 6ojee OCMBICICHHBIM W MOTHUBUpPYIOIIUM. BajkHo, 4TOOBI Takue 3agauu ObUIM
JOCTYIIHBIMU JUIsI TOHUMaHMS, BBI3BIBAIM UHTEPEC U OMUPAIHMCh Ha CUTYalMH, OJIU3KUE KU3HEHHOMY
OTIBITY yYalIUXCS.

YMeHue opueHTHpOBaTHCSI B MUPE CKUJOK M aKIIM — 3TO HE IPOCTO MATEMAaTUYECKUI HABBIK, a
3JIEMEHT BBDKUBAHHUS B YCIOBHUSAX COBPEMEHHOM PBIHOYHON 3KOHOMMKH. 3HAHUE TOTO, KaK pacCUYUTaTh
peabHy0 CTOMMOCTD MOKYIIKH, TOMOTAET MOAPOCTKY CTaTh OTBETCTBEHHBIM MOTPEOUTENIEM, KOTOPBIN
yMeeT IJIaHUPOBaTh CBOM KapMaHHBIE pacxo/bl U U30eraTh UMIYJILCUBHBIX TpaT. JlaBaiiTe mocuuTaem,
KaKyl0 BBITOJly IIpUHECET ce30HHas pacnpogaxa. «Llena toBapa cocrasisger 8000 tenre. Bo Bpems
pacrpoiaky 1IeHa Ha Hero cHu3wiach Ha 25%. HaliguTe HOBYIO 1ieHy ToBapay.[2,cTp 144]

[Tocne oOCy>AeHUSI CUTYallMu ydYaIllMMCs MpeiaraeTcs 3ajada: ONpeleUTh KOHEYHYI0 CTOMMOCTh
TOBapa ¢ YUYETOM CKUKH.

Cuauana HalifieM, Ha CKOJIBKO TEHI€ CHU3WIACH LIeHa. [[JIsl 3TOro yMHOXXHM HUCXOIHYIO 1IeHYy Ha 25%:
8000%0.25=2000 tenre

Tenepb BEIUTEM 3Ty CYMMY U3 UCXOJHOM LIEHBI, YTOOBI HAWNTH HOBYIO LIEHY:

8000—2000=6000 Tenre

Otaet: 6000 TeHre.

[TonnmaHue MPOMOPLUHUOHATBHBIX 3aBUCUMOCTEH KPUTUYECKU BaXKHO U1 MHOTHUX MpodeccHii: oT
noBapa 10 ¢apMaineBTa WIH CTPOUTeNs. 3HaHHWE TOTO, B KaKOM COOTHOIICHHWH CMEIINBATh
WHTPEIUEHTHl WM MaTepUalbl, MOXET NMPHUTOAUTHCS BaM B OyayIlieM, €Cld Bbl PEIINTE 3aHATHCS
KyJMHapuel uian OyaeTe JAenaTh pEMOHT CBOMMHU pyKaMu. TOUHBIM pacueT — 3TO rapaHTus KadecTBa
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KOHEUYHOTO pe3yJsbTata. [[aBaiite onpeaenuM HEOOXOIUMBbI 00beM MPOTyKTOB. «I3 5 KT cBex)uX CuB
nonyyaercs 1,5 kr uepHociBa. CKOJIBKO YepHOCITHBA MONy4InuTes 13 17,5 Kr cBexux cinus?»[2,c.57]
Jlii pelieHus 3aja4y CHavasa OrpeieanM, CKOJIbKO YepHOCINBA MOoTyvyaeTcs U3 1 Kr cBexxux ciaus. U3
YCIJIOBUS 3ala4 U3BECTHO, YTO U3 5 KT CBEXKHUX CJIMB nosydaercs 1,5 kr uepHocnuBa. Clie10BaTeNbHO,
13 1 KT CBEXKHUX CJIMB TOTy4aeTCs:

1.55=0.3 kr uepHocnuBa.

Tenepp, 4TOOBI y3HATh, CKOJIBKO YEPHOCIMBA MOMY4YUTCA uU3 17,5 KT CBEXKHUX CJIUB, YMHOXHM
KOJIMYECTBO CBEXKUX CJIMB Ha KOJIMYECTBO YEPHOCINBA, KOTOPOE MOJIy4aeTcsi U3 1 KT CBEXKUX CIIMB:
17.5%0.3=5.25 Kr uepHOCIUBA.

OtBert: 5.25 KI yepHOCIHUBA.

HaBbiku pacuera BpeMEHM U CKOPOCTH JIBJKEHUS HANpPSMYIO CBsSI3aHbl C JIMYHOM
3G (GEKTUBHOCTHIO U MyHKTYaJbHOCTHIO. 3HAHHE TOTO, 32 KAaKOe BpeMs BBl J100epeTech 0 HyXHOIo
MecTa, TIOMOTaeT MpaBWJIbHO IUIAHUPOBATh CBOW JIEHb M HE OMa3/blBaTh HAa BAXKHBIE BCTPEUM HIIU
3aHATHA. JTO NPUKJIAJHAs MAaTeMaTHKa, KOTOPYIO Mbl MCIOJIb3YyEM €XEIHEBHO, JaKe HE 3ameuas
storo. JlaBaiiTe BbIUMCINM BpeMs ABMXKEHUS TpaHcropra. «PaccTosiHue Mexay ropogamMu AiMatsl U
Tanapikopran cocranisier 260 kM. ABTOMOOMIIb ABUXKETCS CO CKOPOCTBIO 65 KM/4. 3a Kakoe Bpemsi OH
IPEeOoJI0JIeeT ATOT MyTh?»[2, €.134]

Jlnist perieHus 3a1a4 BOCIOIb3yeMcsl pOpMyIIoil, CBA3bIBAIOIIEH pacCTOSHUE, CKOPOCTh U BpEMSI:

t==
v
rae t — Bpemsi, S — paccTosiHue, V — CKOpPOCTb.
B 3amaue mano:
e Paccrosinne =260,
e Ckopocth V=65.
[TogcraBuM naHHBIC 3HAYCHHS B POPMYITTY:
t =260
65
t=4
OTBerT: 4 yaca.

[TomBoass WTOr, MOXHO C YBEPEHHOCTBHIO YTBEpKIaTh, YTO BHEJAPEHUE TPAKTHKO-
OPUEHTHUPOBAHHBIX 3aJa4 B TPOIECC OOyUeHHUs MaTeMaTHKE SIBISETCS HE MPOCTO METOAMYECKUM
MIPUEMOM, a HEOOXOIUMBIM yCIIOBHEM (HOPMHUPOBAHHS (YHKITMOHATHLHOW IPAMOTHOCTH COBPEMEHHOTO
IIKOJIbHUKA. AKIICHT Ha BQ)XHOCTH HABBIKOB PEIIECHUS PEabHBIX XKU3HEHHBIX CUTyaluid — OyIb TO
pacyeT ceMeWHOro Oro/KeTa MPH TMOKYNKE TOBAPOB CO CKUIKOW WIIM TIJIAHUPOBAHUE BPEMEHU U

pPECYpPCOB JUIsl PEMOHTa — TIOMOTAeT YYalllUMCS pPa3BUTh KOMIIETCHIIMH, KOTOpPHIE CTaHYT HUX
(dbyHIaMEHTOM B Oy IyIIEeM.
Korma peGeHok MOHMMAaeT, 4TO MaTeMaTHKa — 3TO HE «HayKa IS KJIACCHOW JOCKH», a

HAJEXKHbIII TOMOIIHMK B OBITY, CTPOUTENbCTBE WM (UHAHCAX, €ro ydyeOHas MOTHBaLUs
TpaHc(OpMHUpPYETCs U3 BHEIIHEH (MoJlydeHHe OIEHKH) BO BHYTPEHHIOI (OCO3HAHHOE IO3HAHUE).
IIpakTHyecKknii KOHTEKCT MO3BOJIET YYAIIUMCSl «IIPUMEPUTHY Ha ce0sl pa3iIMuHble COLUAIIbHBIE POJIU
u mpodeccuu, 9To J1eIaeT NPoLecc 00y4eHUs SMOIIMOHAIBLHO 3HAYUMBIM U TITyOOKHM.

Takum 00pa3oM, cHCTEMaTHYECKOE HMCIIOJIb30BAaHUE 3a]a4, ONMUPAIOLINXCS HA JAHHBIE U3 PealbHON
KHU3HU M COOTBETCTBYMOLIME rocyaapctBeHHbIM cranaaptam ('OCO PK), mo3Bonser moaroToBUTh
BBIITYCKHUKA, CIIOCOOHOTO HE TOJILKO ONEpUpoBaTh HU(PpPaMU, HO U YPPEKTHBHO pEIIaTh CIOXKHBIE
KU3HEHHbIC BBI3OBBI, HCMOJNb3Ys MaTeMaTHMUYECKUH ammapaT KaK yHHMBEPCAJIbHBIH HMHCTPYMEHT
JOCTHKEHUS yCIexa.

Crnucok MCT0JIb30BAHHOM JINTEPATYPHI:
1. Hassinos, B. B. Teopus pazBuBatomero ooyuenus. — M.: UTHTOP, 1996. — 544 c.
2. Annmamyparosa, T. A. Matemaruka: y4eOHUK AJs 6 Kiacca o0Ieo0pazoBarenbHbIx mkoi / T. A.
Annamyparosa, K. C. baitmonanosa, E. C. baitimonanos. — Anmatsl: Atamypa, 2018. — 240 c.
3. AoObpuikaceiMOBa, A. E. MatemaTtunka: yaeOHUK 7151 5 Kitacca o0meo0pazoBaTenbHbIX KO / A. E.
Ao6sbikaceiMoBa, T. I1. Kyudep, 3. A. XKymarynoBa. — Anmater: Mekrern, 2017. — 256 c.
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ABSTRACT

The media literacy and critical thinking skills of adolescent students in Uralsk, Kazakhstan, are
investigated in this study. The capacity to critically assess media content has emerged as a key goal of
modern education. Today’s educational context is characterized by digitalization and an increasing
amount of internet information. In this way, the development of critical thinking abilities is
inextricably tied to media literacy, which is widely acknowledged as a crucial skill for contemporary
learners. A diagnostic questionnaire divided into three theme blocks — media consumption,
comprehension of media content, and critical thinking abilities — is used in the study. Thirty-two
students participated. The findings show that although students consume a lot of digital media, their
ability to assess and critically analyze media messages is still inconsistent and need methodological
improvement.

Information production, consumption, and sharing have changed significantly in the 21 century.
Today’s students live in a fast-paced, complex media environment where it’s becoming harder to
distinguish between disinformation, misinformation and trustworthy information [4, p. 3]. Traditional
gatekeeping mechanisms have been replaced by social media, instant messaging apps, and
algorithmically curated news feeds, placing previously unheard-of demands on people’s ability to
critically analyze information. In this regard, media literacy development is now a fundamental
educational requirement rather than an elective enrichment activity.

The ability to access, analyze, assess, and produce content in a range of media formats is known
as media literacy [5, p. 1]. This definition, which has been developed and improved over decades of
research, includes both higher-order cognitive skills, such as the capacity to identify bias and evaluate
sources, and technical skills, such as navigating digital platforms.

The connection between media literacy and critical thinking has been thoroughly examined in
academic papers. Livingstone asserts that media literacy inherently requires a mindset geared towards
critical investigation — a readiness to challenge depictions and oppose mindlessly accepting mediated
communications [6, p. 5]. In a similar vein, Walsh et al. emphasize that critical thinking in
information-rich contexts involves not just logical thinking, but also a ‘metacognitive awareness of
one’s own evaluative processes’ [13, p. 2]. This means that critical thinking and media analysis are
two sides of the same coin, such that enhanced critical thinking skills enable more complex media
analysis, and vice versa.

Kazakhstan has instituted an educational reform agenda that places a focus on providing students
with capabilities conductive to the needs of a knowledge-based economy. According to the researches
in Kazakhstan, the incorporation of media literacy across subject matter instructionO including
teaching EFL — has the potential to enhance both communicative competence and analytical skills [1,
p. 50]. Because of the reference material provided by authentic media texts, the EFL classroom is an
appropriate setting for incorporating media literacy; the language contained within these texts provides
linguistic resources as well as material for critical analysis and discussion.
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At the policy level, UNESCO has identified media and information literacy (MIL) as a base
competence for democratic participation as well as for lifelong learning [11, p. 9]. Its operational
guidelines require educational institutions to embed MIL across all curricula systematically rather than
as a standalone subject [12, p. 14]. Such global consensus only reinforces the need for investigations of
the actual level of media literacy among students at local levels.

However, in spite of the high theoretical and policy attention to media literacy, actual empirical
studies of its level among students in Kazakhstan are still limited. Therefore, the purpose of this study
is to assess the level of media literacy and critical thinking among students in Uralsk with a diagnostic
tool of a specific structure, and pedagogical implications will be drawn from the findings.

Thirty-two adolescent students from an educational institution in Uralsk participated in this
study. The subjects of the research were enrolled in the study of EFL and had access to digital
technologies (i.e. smartphones, tablet, laptops). In consideration of the exploratory nature of the
research, the sample size of the subjects can be regarded as appropriate, consistent with practices in
applied linguistics and media education research [2, p. 110].

We used a structured diagnostic questionnaire to gather data. This questionnaire was developed
on the basis of the frameworks of evaluating media literacy and critical thinking skills in the
educational environment [7, p. 65]. The questionnaire contained 3 blocks (10 questions each) based on
the target category (see Table 1).

Table 1. Structure of the diagnostic questionnaire

Block Description Indicators

1 Media Consumption Time online, sources, type of consumed content
2 Understanding of Media Content | Fact vs. opinion, bias, manipulation techniques
3 Critical Thinking Skills Evaluation, source reliability, reasoning quality

The design is based on the methodologies of Kazakhstani pedagogical research [8, p.97] and the
methods of evaluating critical information literacy used internationally [11, p 15]. The structure of
three blocks allows to study each competency area with a high degree of detailing and also to create a
general profile of media literacy.

Descriptive statistical analysis was used for the responses. Every block was evaluated separately.
Students were then grouped into three levels of proficiency —low, medium, and high- after applying
tiered classification method commonly employed in educational assessment [9, p.319].

Table 2. Media Consumption and Digital Behavior (N=32)

Indicator % of Students
Spend more than 5 hours online daily 90.6
Read news daily 34.4
Use social media as main information source 96.9
Prefer short-form video content 34.4
Use Al tools for information retrieval 53.1
Go beyond the first page of search results 53.1
Regularly check the source of information 40.6
Check the publication date 46.9
Save links of information sources 21.9
Frequently encounters false or misleading content 78.1

A student cohort that is fully immersed in the digital media landscape is shown by the data in
Table 2. 96.9% of responders say social media is their main information source, and an overwhelming
90.6% of responders say they spend more than five hours online every day. These numbers are in line
with more general patterns found in research on teenage media consumption in post-Soviet
environments [10, p.445], and they validate that digital media is the primary means of information
seeking for this generation of students rather than a sporadic addition.
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The fact that 78.1% of students report regularly coming across inaccurate or misleading
information online is very notable. This is a startlingly high number, indicating that students are aware
of the disinformation terrain they traverse. However, as the behavioral statistics show, awareness does
not always result in consistent preventative action. The vast majorities are at risk of taking unverified
news at face value because only 40.6% of people regularly check the source of information they come
across and just 46.9% check the publication date.

Another noteworthy aspect of media consumption that current media literacy framework have
only lately started to address is the use of Al tools for information retrieval (53.1%) [4, p.10]. Beyond
the difficulties presented by conventional media forms, Al-generated material presents unique
difficulties for source verification and critical assessment.

When combined, the results show a clear and instructively contradictory picture: students are
highly proficient media consumers but comparatively inexperienced media analysts. They spend most
of their waking hours in a mediated information environment and confidently navigate digital
platforms, but they lack the analytical skills necessary to critically interact with that environment. The
result supports the main claim of modern media education research, which is that media immersion
does not result in media literacy; any more than second language immersion does not result in
linguistic competence on its own [5, p.3]. There are important ramifications for ELT. A variety of real
media texts, such as news stories, opinion pieces, podcasts, and video report, are already used as
linguistic input in EFL. In order to provide an integrated learning experience that concurrently builds
communicative, analytical, and evaluative capacities, Yelubayeva et al. show how this material can be
expanded and repurposed to teach media literacy competences alongside language skills [14, p. 42].
Activities that offer abundant chances for this type of dual-purpose training include source comparison
assignment, bias identification exercises, fake news detection challenges, and organized media
debates.

These advancements are supported structurally by Kazakhstan’s larger educational landscape.
Opportunities for media literacy to be integrated at the level of educational standards rather than left to
the discretion of individual teachers are presented by ongoing curriculum modernization and the
incorporation of competency-based approaches [7, p. 70].

This study shows that adolescent students in Uralsk, Kazakhstan, hold a paradoxical position in
the modern information landscape: despite being among the most frequent and active media
consumers, their analytical and evaluative skills are still only moderately developed. Because media
literacy has not yet been taught in a systematic manner, the gap between consumption and critical
competency is a structural lack rather than a reflection of students' intellectual deficiencies.

Three interconnected instructional priorities are indicated by the diagnostic results. First, media
literacy needs to be clearly incorporated into topic curriculum as a lens for analyzing already-existing
content rather than as an extra layer of knowledge. Second, because of its regular interaction with real
texts and its focus on meaning, register, and communicative intent, EFL education provides an
especially potent medium for this integration [1, p. 55]. Third, an updated media literacy framework
that enables students to assess both human-authored and algorithmically generated content is necessary
given the rise of Al as a source of information.

The following suggestions are put out in light of the current findings:

* The methodical incorporation of media literacy into the curriculum, with clear learning goals,
time set out for instruction and evaluation standards in line with critical thinking pedagogy [13, p. 4].

* Including real-world media analysis tasks in EFL classes, such as fact-checking exercises,
comparative source analysis, and media discussion activities that foster both linguistic and analytical
skills [3, p. 307].

* The creation of media literacy pedagogy-focused teacher training materials that allow educators
in all subject areas to include evaluative media assignments into their everyday teaching practices.

Overall, the results demonstrate that Uralsk students have a great chance and an obvious need to
raise their level of media literacy. Even while they actively interact with digital content and exhibit
fundamental aspects of critical thinking, their analytical skills are underdeveloped and inconsistently
used in practical contexts.
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Students need organized assistance in acquiring the capacity to critically assess media content
because the contemporary digital environment is becoming more complicated, information-rich, and
frequently untrustworthy. This suggests that media literacy instruction should start in schools, where
fundamental abilities in analysis, verification, and interpretation can be methodically developed.

Additionally, media literacy should be seen as an ongoing activity rather than a one-time
educational goal. In this sense, it is strongly related to the idea of lifelong learning. People need to be
able to adjust, reevaluate information critically, and refresh their competences as digital technologies
and information environments continue to change.
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COBPEMEHHBIE ®YHKIIUU SHEPTETUYECKOM CUCTEMBI ACKY?D

Kynvmamupoe C.A., x.m.n., u.o.0oyenma, akaoemux MAUH
Jepesanko H.A., obyyarowuiica 2 kypca
Ecunvckuti ynueepcumem, Acmana, Kazaxcman

AnHoranusi: OnucaHbl HOBBIE BO3MOXKHOCTH Ka3axCTaHCKOW cuctembl sHepreTuku ACKYD,
MIPEANOCHUIKY €€ co3Aanus, PyHKIMOHAbHEIE Y3Ibl. MccnenoBanbl HMEIOIKecs NPoO0IeMbl CUCTEMBI:
MECTO YCTaHOBKM CHUCTeMBbI Kak APM B nabopaTopusix yHHBEpCUTETa, YPOBEHb TOUHOCTH MPUOOPOB
ydeTa 3JIEKTPO’HEPIrUU, HOBBIE BO3MOXHOCTH KOHTPOJS IMapaMETpPOB CHUCTEMbI, TOYHOCTh YyueTa
MOTEPH IEKTPUUECTBA.

Kurouesblie cioBa: ACKYD, UC, AC/1Y, yuer sHepruu, mpubOpsI U3MEPEHUS JICKTPHUIECTBA,
MU(POBBIE CUCTUHKH.

B cBs3u ¢ mepexooM K PBHIHOYHOM SKOHOMMKE B Halled CTpaHe BO3HMKIIA HEOOXOIUMOCTh
MOBBICUTh  3(PPEKTUBHOCTh  YOPABIEHUS DHEPronoTpedJeHUEM, IMOCKOJbKY 3TO  OTBEYaeT
HSKOHOMHUYECKMM HMHTEpecaM TIOCTaBIIMKOB M moTpeduTeneil siekTposHeprur. OpHuMU U3
HalpaBJICHUH pEIIeHUs JaHHOW 3a7aud SBJIAIOTCS TOYHBIH KOHTPOJb U Y4YET 3JIEKTPOIHEPIHH.
VImMeHHO 3TO HampaBlieHHE JIOJDKHO OOECNeYHTh 3HAYMTEIbHYIO YacTh OOIIEro »HeprocOepekeHus,
MOTEHITMA KOTOPOTO COCTaBJseT Oojiee OJHY TPETh HBIHEIIHET0 O0BheMa HHEPronoTpeOIeHUs
MPOSIBIISIIOTCS B (DOPMHUPOBAHUH €TUHOTO PBIHKA dJeKTpodHeprun B Pecyonuke Kazaxcran (PK).

Ncxonst u3 aToro peiHOK annekTposneprun PK gomken mpeacTaBiasTe co00 MHOTOKOMITOHEHTHBIH
MEXaHHU3M COTJIACOBAHUS IKOHOMUYECKHX MHTEPECOB MOCTABIIMKOB U MOTpeOUTENEi 3JeKTPOIHEPTHH.
OpHMM U3 caMbIX Ba)KHBIX KOMIIOHEHTOB PBIHKA AJIEKTPOIHEPTUU SIBISIETCS €r0 MHCTPYMEHTAIbHOE
o0ecrieyeHne, KOTOpoe MPEACTaBIsieT co00il COBOKYITHOCTh CUCTEM, MPHOOPOB, YCTPOMCTB, KaHAIOB
CBSI3M, QJITOPUTMOB U T. M. JUIsl KOHTPOJSI U YIpaBJeHUs MapaMmeTpamu sHepromnorpednenus. baszoi
(dbopMUpOBaHHUS W Pa3BUTHS HMHCTPYMEHTAIBHOTO OOECIEYEHHUs SBISIOTCS aBTOMATU3MPOBAHHBIC
CUCTEMbI KOHTPOJIS U yuyeTa MOTPeOIeHUS FIEKTPOIHEPTHH.

B ycnoBusX rocyJapCTBEHHOTO ILIEHTPAIU30BAHHOTO IJIAHUPOBAHUS YHEPTrONnoTpedieHus OanaHc
SKOHOMMYECKUX MHTEPECOB MPOU3BOJUTENEH U MOTPEOUTENEe AIEKTPOIHEPTUN CBOJWICA K YPOBHIO
rOCYy/IapCTBEHHBIX ITUIAHOB, TpPHU O5TOM TOTpPeOUTENh JMJOJDKEH OB TONydYaTh 3aljaHUPOBAHHOE
KOJIMUYECTBO JICHIEBOM 3JIEKTPOIHEPTUH B y/00HOE Aiisi Hero Bpems. [loaToMy ocHOBHOE HazHaueHUE
AJIEKTPOIHEPIeTUUECKON OTpacid COCTOSNIO B HAJEKHOM, OecriepeOoiHOM 3sHeprocHabXeHUn
notpeduTenei B 3alyIaHUPOBAHHBIX 00beMax. JIJiss JOCTHIKEHHUS 3TOU IEJIU B CTPaHE OCYIIECTBIUIOCH
yIpaBIEHUE MPOLECCOM IPOU3BOACTBA, INEPENadd M pacHpeleNeHHus 3JeKTposHepruu. Harpyska
peryjJupoBajiaCh METOJIOM TPSIMOro ympaBieHus 1o TpeboBanuto [IpaButensctBa PK wu
SHEPrOKOMITaHUN. B 3THX yCIIOBHSAX 3JEKTpHUYECKas 3HEPIUsl pacCMaTpUBalach, IPEXkAE BCEro, Kak
(dbuzmveckas CcyOCTaHIUSI, TMOITOMY HEOOXOJMMBIM CPEJICTBOM YIPABICHHS JHEProNOTPEOICHHEM
SBJIAETCS aBTOMAaTU3UPOBaHHAs cucTema aucneruepckoro ynpasieHus (ACIY), BeinonHAoOmas pob
peryisTopa IOTOKOB JJIEKTPUYECKOM SHEprum B Tpolecce €€ NPOU3BOJICTBA, Iepelayd U
pacnpenenenusi. [lorpeGHOCTS B yueTe OONBIINX MOTOKOB AJIEKTPOIHEPTUHU IMPHU €€ IKCIOPTE U MpPHU
MepeToKax MeXxay dHeprocucreMamu B MacuiTabax EauHol sHepreTuueckoi cucTteMbl, 00yClIOBUIIA
HEOOXOUMOCTh CO3JaHUS JIOKATBHBIX ABTOMATH3MPOBAHHBIX CHUCTEM W3MEPEHUs (KOHTPOJIS)
anextposneprun (ACUD).

B mnepuon mnepexoga K pBIHOYHOM 3KOHOMHKE JJIEKTPOIHEPIHsS CTAaHOBUTCSA IOJIHOLICHHBIM
TOBapoM, OOBEKTOM KyIUIM-TIpoJaxu. [IOoCKONbKY mpolecc KyIUIM-TIPOJaXH 3aBEPIIAETCS TOJIBKO
MOCIIe OIUIATHI (pean3alni), SICKTPOIHEPT s KaK TOBAP BBIPAXKAETCS HE TOJIBKO KOJTUYECTBOM, HO H
CTOUMOCTBIO. [Ipy 3TOM OCHOBHBIMU PHIHOYHBIMU IApaMETPaMU CTAHOBSATCS KOJUYECTBO IOJIE3HO
OTIYIICHHON SHEPTrUU M €€ OIUIaYeHHas CTOMMOCTh, a (DOPMUPYIOIIMECS PO3HUYHBIA U OMNTOBBIN
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PBIHKM  3JIEKTPOAHEPTUM MPEACTaBIAOT CcO00M MO CYTH PBIHOK MOJE3HO MOTPEOJIEHHOM
31eKTpo3Hepru [1].

Pa3BuTne ppIHKa IEKTPOIHEPTHH HA OCHOBE YIKOHOMHYECKOTO METO/Ia YIPABJICHHUS MTOTPEOOBAIO
CO3JIaHMs MOJHOMACIITAOHBIX HMEPAPXUUYECKUX CUCTEM: aBTOMATH3HPOBAHHBIX CHUCTEM H3MEPEHUS
anektposneprun  (ACHUD), yuera moTpebnenuss u  cObita anekrpodHeprun  (ACYIICD),
mucneruepckoro ynpasieHus (AC/Y), kontpons u ydera snepromnorpednenus (ACKYD). OcHoBHas
0COOEHHOCTh IKOHOMUYECKOT0 METO/Ia YIPABJICHUS paCCMOTPEHUE IHEProNOTPeOIeHNs KaK [JIaBHOTO
3B€HA, YMNPaBJISIOUIET0 PBIHKOM 3JEKTPOIHEPTUHU, KOTOPBIM B CBOIO OYEpENb IPEIACTABIISETCS
COBOKYITHOCTbIO COOCTBEHHO TEXHOJIOTHYECKOTO Mpoliecca (IIPOU3BOJICTBA, IEpeIaul, pacipeesIeHus
U MOTpeOJeHUsl 3JIEKTPOIHEPrUH), y4eTHO-(DMHAHCOBOIO IPOLECCa IHEPronoTpedIeHUs, a TaKKe
MOJINTUKO-3KOHOMHUYECKOr0  (OTpa)karlollero TEeKYyIlyl0 TMOJIUTHUKY B 0O0JacTH HCIHOJb30BaHUs
NIEKTPOIHEPTUH). ODTO M SBIAETCA MPEANOCBUIKOM Ul YIPaBJIEHHUS PBIHKOM 3JIEKTPO3HEPIUU
MIOCPEICTBOM CO3/IaHUsl €IMHOM, MHTETPUPOBAHHON, CUCTEMBbI YIIPaBJICHUS SHEPronoTpediieHneM Ha
0aze cucteM ACHUD, ACYIICO, ACAY u ACKYD.

Opranuzanus pelHKa sHepruu KazaxcTaHa v ero MOIIHOCTH O0YCIaBIMBAE€T HEOOXOAUMOCTh
MOBBIIIEHUS] TOYHOCTH M JOCTOBEPHOCTH Y4Y€Ta HIIEKTPOIHEPTMHM IIyTEM CO3LAHMUS OTPACIEBOU
uepapxuueckot cucreMoii ACKYD u ee uHterpauuu ¢ 0GaHKOBCKUMHU CHCTEMaMU JJIi KOHTPOJIS U
YCKOPEHUS IUIaTeXE Ha ONITOBOM M PO3HUYHOM PBIHKaX YHEPTUU U MOIIHOCTH.

CoBpeMEHHOE COCTOSIHME TEXHHUYECKHX CpPEJICTB YyueTa JJIEKTPOSHEPIUM U  OCHALICHHE
9HEPrOCUCTEM KOMIBIOTEPHBIMU CpPEACTBAMHM CO3JAl0T mpeanocbulku s coszganus ACKYO,
oOecrieunBarolieil Bbljauy HEOOXOJUMOW KoMMepueckod HHpopMmanuu B peadbHOM MacuiTade
BPEMEHHU Ha BCE YPOBHU YIPABICHUS U 00CTYKUBAIOIUE UX OAHKH.

Cucremsr ACKYD, aBTOMaTHM3MpyIOIIME KOHTPOJIb M Y4YET HNOTOKOB 3HEPrMM W MOLIHOCTH B
sHeprocucreMe, 0a3UPyIOTCs Ha MOJIyYeHUH HH(DOPMAITUH OT 3JIEKTPOCUETUYHKOB, ee cOope 00paboTke
U XpaHEHUHU Ha OOBEKTaxX C MOMOIIBIO CIENUATU3UPOBAHHBIX MUKPOIPOIIECCOPHBIX KOHTPOJUIEPOB C
nocienyromei nepeaayeil OT HUX JaHHBIX [0 KaHajlaM CBSI3U B LIEHTPHl 00paboTKU MHPOpMALUU U
MTO3BOJISIIOT:

1) obecneunTh JOCTOBEpHOM HHGpOpMaIME KOMMEpPYECKHE pacdyeTbl Ha ONTOBOM DPBIHKE
MIEPETOKOB PHEPTHH U MOIIIHOCTH MeXAy oObekTaMu sHepreTuku PK, a Taxke koMMepueckue pacueTsl
C CcyOBeKTaMH pPO3HUYHBIX PHIHKOB BSHEPIMM W MOIIHOCTH C MCIIOJb30BaHUEM HKOHOMMYECKH
000CHOBaHHBIX AP HEPEHIINPOBAHHBIX U OJIOUHBIX Tapu(}OB;

2) OCyLIEeCTBIATh TOYHBII B €IUHBIX BPEMEHHBIX (ha3ax ydyeT U KOHTPOJIb OallaHCOB PHEPrUU U
MOIIIHOCTH MO0 00bEKTaM SHEProCUCTEMBI (3JIEKTPOCTAHIUSAM M MOACTaHLUAM), 1o y3nam, POC, TI0C
U DHEPrOCUCTEME DIIEKTPUUECKUM ceTsM PK;

3) mpou3BOIUTH OOJIee TOYHBIN yUeT U MPOrHO3UPOBAHKE BHIPAOOTKU U MOTEPh AJIEKTPOIHEPTUU B
SHEPrOCUCTEME, a TAKXKE YAEIbHBIX PaCX00B TOIUIMBA U IPYTMX TEXHUKO-I)KOHOMHUYECKUX IMOKAa3aHUM
Ha CTPYKTYPHBIX TOJIpa3AeIEHUsIX SHEPrOCUCTEMBI;

4) oCyweCTBIATh KOHTPOJIb M YINpaBIEHHE PEKUMAMH HHEPromnoTpeOseHHs, B TOM 4YHCIe
KOHTPOJIb JIOTOBOPHBIX BEIMYMH NOTpeOseHus 3aekTpodHepruv B PK u MomHocTH KpynHBIMU
MIPOMBIIIICHHBIMH TIPEANPUATHSIMA Ha OCHOBAHUHM KOMMEPUYECKUX, METPOJIOTUYECKH OOECIIEYeHHBIX
JAHHBIX U yIpaBJIEHUE UX HArpy3KOii;

5) obecreunTh aBTOMATU3ALMIO PACUETOB 32 OTIYLICHHYIO AJIEKTPOIHEPIUI0 C Pa3IUYHBIMU
rpynnamMy I[oTpeOuTesel, MpOBEJEHHE pacdyeToB ¢ OAaHKOBCKUMHU CTPYKTypaMH, a TaKkke
OCYLIECTBIISITh B pPEAJbHOM BPEMEHU JABM)KEHUE IUIATEXKEW M KOHTPOJb 32 MX IPOX0XKIECHUEM IO
MEXXMalIMHHOMY OOBEKTY;

6) ¢gopMupoBaTH JOCTOBEPHBIE W TOYHBIC JAaHHBIC JUIS MPOM3BOJICTBEHHOM M CTAaTHCTUYECKOM
OTYETHOCTHU O IOJIE3HO OTIYILEHHON M pealn30BaHHOM 3JEKTPOIHEPrHH, a TAKKE aHaIu3a PEeXUMOB
INEeKTponoTpeOaeHusT 1Mo  00BeKTaM, y3laM, pailoHaM, SHEpProcucreMamM, MeKOOIACTHBIM
anekTpudeckuM cetssMm PK, oObenuHenns 00J1acTHBIX U paiOHHBIX YHEPTOCUCTEM;

7) co3nath MHGOPMAITMOHHYIO 0a3y Ui MOBBIICHHUS YPPEKTUBHOCTH MCIIOJIb30BAaHUS TOIJIMBHO-
sHepreTuueckux pecypcoB PK, sHeprocOepexkeHuss U palMOHAJIBLHOTO HCHOJIb30BAHUS SHEPTUU B
SHeprocucTeMax 1y norpeourenei.
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Hamnpumep, B ocHoBy cucrem ACKYD, co3znannoit kak APM wuccnenoBarensckoil nabopatopuun
Ecunbkoro ynuBepcuretra B LludpoBoit amree (1 »3Tax TIJIaBHOTO KOpIyca YHHUBEPCUTETA)
3aKJIAIBIBAIOTCS CIIEIYIONINE OCHOBHBIC (DYHKIINI:

1) ucxonHoi uHpoOpMaIMen A CUCTEM AOJDKHBI CIYKUTh JaHHbIE, MOJTy4aeMble OT JaTYUKOB
SHEpPTruuy;

2) cucTeMbl, YCTaHaBIMBaeMble Ha OOBEKTaxX, JOJDKHBI CO3/1aBaThCsl KaK pacyeTHbIC
(KoMMepYecKue), UCIIONIb3YIOIIKE JJI1 PACUETHOTO M TEXHUYECKOIO yueTa OJJHU U T€ K€ KOMIUIEKCHI
TEXHUUYECKUX CPEACTB;

3) cbop, oOpaboTka, XpaHeHHE W BbIJada MHGOPMAIMK 00 PHEPTrUU M MOIMHOCTH HA OOBEKTax
JOJDKHBI  OCYIECTBIISITBCSL € IOMOILBIO METPOJIOTMYECKH aTTECTOBAHHBIX, 3allMIICHHBIX OT
HECAaHKLMOHUPOBAHHOTO JOCTYyNa U CEpTUGUIUPOBAHHBIX JJIi KOMMEPUYECKUX PacueToB YCTPONCTB U
CHUCTEM;

4) cucremsl cbObopa u mepemaun uHpopmanuu (CCIIN) ACKYD nomkHBI 1O BO3MOXKHOCTH
cometatecs ¢ CCIIM aBToMaTU3MpOBaHHBIX CUCTEM JUCIETUYEPCKOrO YIIPABIICHUS;

5) uadopmanus 00 MEKTPOIHEPTHH M MOIIHOCTH, 00Pa3yIoMAscs U MUPKYIUPYIOIIas B CHCTEMax
ACYD Bcex ypoBHEH J0KHA ObITh MPUBSA3aHA K €TUHOMY BpEMEHH ee 00pa3oBaHUs U 00ecreurnBaTh
€IMHbIE BPEMEHHBIE PacueThl y4eTa IEKTPOIHEPTUH.

OCHOBHBIM YPOBHEM, Ha KOTOPOM OCYILECTBIISIIOTCS cOOp U 00paboTka mHpOpMaLuu 06 SHEpruu
U MOIIHOCTH OT Bcex 00bekToB ACKVYD He3aBUCHMMO OT MX NMPUHAAJIECKHOCTH, SIBISETCS YPOBEHb
9HEPrOCUCTEMBI, KOTOPBIH B CBOIO OUEPEIb UMEET CIEAYIOLLYI0 Hepapxuto [2]:

1) ypoBeHb NpeAnpusTuil 3JIEKTPUUECKUX CETEH U IHEProCOBITOB;

2) ypOBEHb pailOHOB JIEKTPUUECKUX CETEH U y4aCTKOB SHEPTrOCOBITOB;

3) ypoBeHb 00BekTOB ACKYD - nsnekTpocTaHIMii W TOACTaHIMN, a TaKXke MOoTpeduTenei
ANEKTPOIHEPTUH (TIPOMBILUIEHHBIX M NMPUPABHEHHBIX K HUM IPEANPHUATHH, CEIbCKOXO3SHCTBEHHBIX,
KOMMYHAaJIbHO-OBITOBBIX U APYTUX MOTpeOuTeneit).

B cocraB APM ynuBepcuretckoit 1iudpooit amten cpeacts ACKYD Bonuu:

1) UWHAYKIMOHHBIE ¥  DJJEKTPOHHBIE CYETYMKU AKTUBHOM M  PEaKTUBHOM  SHEPrUu
JIOYKOMIUIEKTOBAaHHBIE U UMEIOIINE BCTPOESHHBIE AIEKTPOHHBIE CUETYMKHN) TaTYMKH UMITYJIbCOB;

2) uH(QOPMAIMOHHO-U3MEPUTENbHBIE CUCTEMBl U YCTpOHCTBAa cOOpa M TNepeJauyd JaHHBIX,
obecnieunBaromue co6op, 00pabOTKy, HAKOIJIEHWE XpaHEHHE W Iepefady MO KaHalaM CBA3H B
COOTBETCTBYIOIIIME LIEHTPbl cOopa U 00pabOTKU MH(OPMAIMK JaHHBIX O PacXo/ax AJIEKTPOIHEPIUH,
MOIITHOCTH B KOHTPOJUPYEMbIX Toukax Ha o0bekTax ACKYD;

3) TexHHUYeCKHE CpeACTBa CHCTeMbl cOopa M mepedaud HHGOpManud OT UHGOPMAIMOHHO-
M3MEPUTENBHBIX CUCTEM JI0 LEHTPOB OOpabOTKM HMH(pOpMAIMM, BKIIOYAs KaHAIbI CBS3H, MOJEMBI,
YCTpONCTBAa KOMMYTAIlUN CUTHAJIOB;

4) BBIYUCITUTENBHBIE CpEACTBA /IS OOBEKTOB M LEHTpoB 00paboTku naHHbIX ACKYD un
MEeXMAaIIMHHOTO 0OMeHa nHpopmanmein Mexay ypoBHsamu uepapxuu ACKYD.

B kauectBe KoHTpoUIepOB At 06padoTku nHGopMmannu ACKYD Ha KpyMHBIX 3JEKTPOCTAHIHIX
W TIOACTAaHIUAX, a Takke IeHTpax oOpaborkum maHHBIX (I[OJ]) 00 sHeprum W MOITHOCTH B
ANEKTPUYECKUX NPEANPUATUAX (pallOHAX AIEKTPUUYECKUX CETEH) U B SHEPrOCUCTEME B IIEJIOM MOTYT
MIPUMEHATHCS BBIJICTICHHBIC [UJII JTHX IIeJedl aBTOMAaTH3WpOBaHHBIE paboune crtaniuu (APM)
CTaHJAPTHOM KOMIUICKTAllMM M TpeIHa3HAuYeHHbIC I KPYTJIOCYTOYHOW palOThl, BKIIOYCHHBIE B
MECTHBIE JIOKAJIbHbIE CETH.

Co3nanne ACKYD COBMECTHO ¢ NpUMEHEHHEM Oojiee TOUYHBIX H3MEPHUTENbHBIX NPHOOPOB
MO3BOJIMJIO ObI M30aBUTHCA OT MHOTMX HEJOCTATKOB MPHUCYIIMX CYLIECTBYIOIIMM CHUCTEMaM YyderTa
anektposHepruu. B cucreme ACKYD cHsATHEe moOKa3aHMii BCEX W3MEPUTENBHBIX NPUOOPOB
IIPOUCXOJUT €IMHOBPEMEHHO. DTO IO3BOJIAET M30€KaThb 3HAUUTENIBHBIX MOTPEHIHOCTEH INpH ydeTe
3JIEKTPOIHEPTUHU BCIICACTBUE PA3HOBPEMEHHOCTH CHATHS MOKa3aHUHA U3MEPUTENIbHBIX TPHOOPOB.

IIpumeHeHne o00NaAAOMUX BBICOKMM KJIAaCCOM TOYHOCTH AJIEKTPOHHBIX CUETYMKOB TaKKe
CIOCOOCTBYET IMOBBIIICHUIO TOYHOCTH ydYeTa 3JIEKTPOIHEPTMH W MOUIHOCTH. B Hacrosimee Bpems
HEpenKo HebamaHC MEXIy OTIYIIEHHOW W TOTpeOJIeHHON 3JekTpodHeprueit mocturaet 20-25%.
HckirounB uiu 3HauuTeabHO yMeHbMB Ipu nomomu ACKYD u3 mogobHoro HebanmaHca 10O,
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KOTOpasi MOKET 00yCIIOBJIEHA OTPEIIHOCTHIO U3MEPEHUN AIEKTPOIHEPTUH, MOYKHO UCKATh HCTOUHUKH
Pa3IUYHOro poJia MOTeph U MPUHUMATh aJ€KBaTHbIE MEPHI 110 UX OIPaHUUYCHHUIO.

Takoii monoxxutensHbIN 3 dext crocoono npuaectn BHeAperne ACKYD Ha ypoBHE OBITOBBIX H
KOMMYHAJIbHBIX OTpeOUTENeH. DTO MO3BOIUT 3HAUUTENBHO YIIOPAI0YUTH CUCTEMY PACUETOB C HUMH,
a TakkKe IoJyyaTh TOYHYIO HH(pOpManuio Mo sHepronorpedieHuto. TouHas wuHpopManus o
noTpeOIeHHOW OBITOBBIMU MOTPEOUTEISIMU BIIEKTPOIHEPTUU CIIOCOOCTBYET OBICTPOMY BBISIBICHUIO
MECT XHUIIEHUS 3JIEKTPOIHEPTUH, OCHOBHAs Macca KOTOPbIX MPHUXOAUTCS MMEHHO Ha 3Ty TPYIILy
norpeOuTeneil.

Takum o6pazom, BHenpenune ACKYD mno3Bosimiao Obl HOBBICUTH TOYHOCTH YyueTa IOTEPh
anekTposHepruu [3]. Ilpu pacuere BEIMUMH TEXHUUYECKUX MOTEPH 3JIEKTPOIHEPIMM PACIpPEIEICHUE
Harpy3ku MEXJy HOTpeOUTEIsIMU YCIOBHO NPUHUMAETCS TaKUM JK€ KaK Ha JEHb KOHTPOJIbHBIX
3aMEepOB MJIM K€ MPONOPLUOHATIBHO MOIIHOCTH YCTAHOBJIEHHBIX TPaHC()OPMATOPOB, YTO HE COBCEM
cuopaseiuBo. OnepatuBHass HHQOpMalLMsl O paclpeieseHUH Harpy3Kd MEXIy MOTpeOUTensIMu
MO3BOJIMIIO OBl IOBBICUTH TOYHOCThH PacyeTa NoTePhb IEKTPOIHEPTUH.

Ha ocHOBaHUM BBIIEN3I0KEHHBIX UCCIEA0BaHUN CHOPMYIIUPYEM CIIETYIOIINE BHIBOJIBI:

1. Buenpenne ACKVYD B sHeprocucreMax 1o3BoJIsIeT:

— MOBBICUTh TOYHOCTb, OTIEPATUBHOCTD U IOCTOBEPHOCTD yU€Ta PacXxo/a 3JEKTPOIHEPTUY;

— BBINOJIHATH ONEPATUBHBIN KOHTPOJIb 32 PEKUMaMU 3JIEKTPONOTPEOICHMS;

— OIEpPaTHBHO MNPEIbSBIATh CAHKIUHU MPEANPUSATHSIM 3a IPEBBIIICHUE pPa3pELICHHbIX BEIHYUH
MOILHOCTH.

2. Buenpenne ACKYD na npennpusarusax PK gaet BO3M0OXXHOCTh SHEProcUCTEME:

— BECTH B ABTOMATH3HUPOBAHHOM DEXHME >KECTKUH KOHTPOJb 3a MOTpeOJICHHEM JHEPruu U
MOIIHOCTH NMPEANPUATUIMU-a00HEHTAMH;

— OpraHU30BaTh OTKJIIOYEHHS HAPYILIUTENIEH PEKUMOB;

— OCYULIECTBJIATh PacyeThl 33 MOTPEOIEHHYIO SHEPTUIO U MOIIIHOCTb;

— BBICTABJIATh MITpa(HbIC CAHKIWU NPEANPHUATHSM B ClIydyae MPEBBIIICHUS HUMH JOTOBOPHBIX
00513aTeIIbCTB.

3TO aeT He TONBKO YKOHOMHUUYECKUH 3(P(EKT, HO U MOBBIIIAET OTBETCTBEHHOCTD MOTpeduTeneil 3a
WCIIOJIb30BaHUE IHEPIruM, MoOYyKJIaeT MX MPOBOAUTH SHEProcOeperaronifie MEpONpUSTUS C LEJbI0
COKpaIlleHUs SHEPronoTpeOIeHusl.
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AHHOTAUA

B crarbe paccmarpuBalOTCs akTyalbHbIE NPOOJIEMBI 3aBEpIICHUS TMPOOJIEMHBIX OOBEKTOB
KaIllUTaJIbHOI'O CTPOMTENbCTBA B ropoae Actane. IlpoaHanu3upoBaHbl NPUUMHBI BO3HUKHOBEHUS
JIOJATOCTPOEB, a TAKXKE CYIIECTBYIOLIHE METO/AbI 00CIEeJOBaHUS CTPOUTEIBHBIX KOHCTpYKIMi. Ocoboe
BHUMAaHUE YJEJIEHO pa3paboTKe alropuTMa 3aBeplIeHHs NPOOJEMHBIX OOBEKTOB, BKIIIOYAIOIIETO
9Tanbl TEXHUYECKOro OOCIIEOBaHUS, pACUETHOM OLEHKM M BBHIOOpA WHKEHEPHBIX PELICHUM.
[IperiosxeHsl NpakTHYECKUE PEKOMEHIALUH [l YYaCTHUKOB CTPOUTENILHOIO IpoIiecca.

MeToabl M IYTH pellieHHs] 3aBepPIIeHUs MP00JIeMHbIX 00bEKTOB ropoia ACTaHbl

Ha coBpeMeHHOM »3Tame pa3BUTUsL CTpoMTEeNbHOM oTpaciu Pecmy6muku Kazaxcran ogHol u3
HauOoJee OCTPHIX MPOOJIEM OCTAeTCS HAIMYMEe 3HAYUTEIHLHOTO KOJIUYECTBAa MPOOJIEMHBIX OOBEKTOB
KallUTaJIbHOTO ~ CTPOUTENbCTBA,  XapaKTEPU3YIOUIMXCS  HAapyIIEHHMEM CpPOKOB  CTPOMUTEIbCTBA,
MIPUOCTAHOBKOW PabOT MIIM HECOOTBETCTBUEM IMPOCKTHBIM PELICHUSM U HOPMAaTHBHBIM TPEOOBaHUSM.

Oco0yro aKkTyaJlbHOCTh JaHHas IMpobiema mpuodperaer B ropojae AcTaHe, Ille peaau3yroTcs
MaciuTaOHble MHBECTUIIMOHHBIE M I'PAJOCTPOUTENbHBIE MPOeKThl. Hamnume noiarocTpoeB HEraTMBHO
BIIUSIET HE TOJBKO Ha SKOHOMHUKY CTPOMTEIBHOM OTpacid, HO W Ha COLMAIBHYIO CTaOWIBHOCTH, B
YaCTHOCTH, B KOHTEKCTE MPO0IeMbl 0OMaHYTHIX JIOJIBIIUKOB.

B HayuHoll nuTeparype naHHas mpoOjemMa paccMaTpUBaeTCs C Pa3IUYHBIX IO3ULIUNI:
9KOHOMMYECKOH, IPaBOBOI, OPraHN3allMOHHO-TEXHOJIOTMYECKON U rpagocTpoutensHoi. HecMoTps Ha
HaJM4yue 3HAYUTEIHbHOTO YHUCJIa MCCIIEOBaHHM, CleIyeT OTMETUTh UX (pparMeHTapHbI XapakTep U
OTCYTCTBHE KOMIUIEKCHOTO TOAXO0Ja K pEIIEeHHIO MTaHHOM mpoOieMbl. 3HAYMTENbHBIM BKIaa B
HCCIIeIOBaHNE TMPUYMH BO3HUKHOBEHMS] HE3aBEPIIEHHOTO CTPOMUTEIbCTBA BHECIH  pPabOTHI
OTEYECTBEHHBIX U 3apyOekHbIX aBTOpoB. Tak, B uccnepoBanusx O.E. IlankpatoBa n K.B. 3aifuenko
MOIPOOHO AaHAIM3UPYIOTCS OCHOBHBIE (DAKTOPHI, MpUBOASAINIME K 00pazoBaHuIO noiroctpoeB. K HuM
OTHOCATCSI HEJOCTATOYHOE (PMHAHCHPOBAHKE, OMIMOKU HA CTaJUM MPOEKTUPOBAHMS, HU3KUN YPOBEHb
YIPABIIEHUSI CTPOUTENILHBIMU IPOEKTaMH, a TaKkKe HeCTaOMJIbHOCTh IKOHOMHUYECKOH cpeabl. Ocoboe
BHUMaHHE y/eJsIeTCs MpobiieMaM HECOOTBETCTBUS MEX/Ty TUNIAHUPYEMbIMU U (PaKTUIECKMMHU CPOKaMHU
CTPOUTENbCTBA, YTO MPUBOAUT K HAKOIUIGHHIO He3aBeplIEHHBIX 00bekToB. B pabortax O.B.
Hukummunoii paccmaTtpuBaercs cnenuduka He3aBEPUIIEHHBIX CTPOUTENIBHBIX OOBEKTOB C YyUETOM HX
TEXHUYECKOTO COCTOSHUS U CTENEHHM FOTOBHOCTH. ABTOpP MOAUYEPKHMBAET, YTO KaXbli MPOOJIEMHBIN
00BEKT TpeOyeT MHAMBHIYAJIHHOIO MOJAX0/a MpH pa3paboTKe MEPONPHUATHI MO ero 3aBepuieHuo. B
YAaCTHOCTH, MPEAIaraeTcs y4MThIBaTh (DPU3MUYECKHH M3HOC KOHCTPYKLUH, U3MEHEHUS HOPMATHUBHBIX
TpeOOBaHUI U FKOHOMHUYECKYIO 11EI€CO00Pa3HOCTh JOCTPOUKH.

Cy1eCTBEHHBIN IIACT MCCIeI0BaHUN MOCBSILEH MTPABOBBIM ACIIEKTaM J0JIEBOI0 CTPOUTEIbCTBA
U 3amuTe npas aoablukoB. B tpynax I'.b. KbIckIkoBOI M Ipyrux uccienoBaTeslell aHaIU3UPYIOTCS
MEXaHU3MBbl PEryJMPOBaHMs JI0JIEBOTO Y4acTHUs, a TAKKE€ BBISABIIAIOTCS HENOCTATKU JEHCTBYIOIIErO
3akoHomaTenbcTBa. OTMewaercsi, YTO TPABOBBIE MNPOOENbl W CHA0bIii KOHTPOJIb CO CTOPOHBI
rocyJlapcTBa SIBJIAIOTCS OJHOW M3 NPUYMH BO3HUKHOBEHHs NPOOJIEMHBIX OOBEKTOB. B KOHTekcTe
Pecny6iinku Kazaxcran ocoboe 3HaueHHE UMEET COBEPLICHCTBOBAHUE MEXAaHU3MOB (PMHAHCHPOBAHUS
CTPOUTENIbCTBA, BKIIIOYAsl BHEAPEHUE MHCTPYMEHTOB NMPOEKTHOrO (PMHAHCUPOBAHUS U 3CKPOY-CUETOB.
B HayuHOIl nuTepaType Takke IIMPOKO PACCMATPUBAIOTCS OPraHU3alMOHHO-YIPaBIECHUYECKHE
acnekTsl. VccienoBaTenu ykas3blBalOT, YTO 3HAYUTENBbHAS YacTh JIOJTOCTPOEB BO3HUKAET BCIEACTBUE
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Hed(PPEKTHBHOTO YNPABICHUS MPOCKTAMH, OTCYTCTBHS CHCTEMHOTO KOHTPOJS M HEIOCTaTOYHOMN
KBaIM(UKAIIMK YYaCTHUKOB CTPOHMTENBHOTO Tpollecca. B 3Toi cBs3u mpensaraeTcss BHEIpEHUE
COBPEMEHHBIX METOJIOB  YTPABIICHUS MPOEKTaMH, BKJIIOYash PHUCK-MEHEIKMEHT, IH(ppoBoe
MoaenupoBanue (BIM-TexHOMOTMU) M CHUCTEMHBII MOHHUTOPUHI XOAa CTpoHWTenbcTBa. OTmenbHOE
HaIpaBJICHUE MCCIIE0BAHUHN CBSI3aHO C AHAJTU30M COLMAIbHO-3KOHOMHYECKHUX M I'PafoCTPOUTENbHBIX
MOCNIEJICTBUI HaIW4us AOATrOcTpoeB. He3aBepii€HHbIE OOBEKTHl HETaTHBHO BIUSAIOT Ha pa3BUTHE
TOPOJICKOM Cpellbl, CO3Jal0T yrpo3y O€30MacHOCTH HACeJIeHMs, CHUKAIOT WHBECTUIMOHHYIO
MIPHUBJICKATENILHOCTh TEPPUTOPUN U (DOPMHUPYIOT COLMATIBHYIO HampsHKEHHOCTh. B psge pabot
MOMYEPKUBACTCSI HEOOXOJUMOCTh pa3pabOTKU TIOCYJAapCTBEHHBIX IPOrpaMM IO 3aBEPILEHUIO
NpoOJEeMHBIX OOBEKTOB M BOBJICUCHHIO MX B XO3siiicTBeHHBIH 000poT. HecmorTpst Ha Hamuuue
3HAYUTEJIPHOTO YMCJIa HAYYHBIX MyOJIMKALMUN, CIEAyeT OTMETHTb, YTO OOJIbIIMHCTBO HCCIIEIOBAHUN
HOCHT y3KOCIeIMATU3UPOBaHHBIN xapakTep. Kak mpaBuio, aBTOpbl pacCMaTpUBAIOT MpodiemMy Iudo ¢
MIpaBOBOM, OO C SKOHOMHUYECKOH, JIMOO ¢ TEXHUYECKOH Touku 3peHus. [Ipu 3TOM HemocTaToyHO
BHUMaHMS YAETSAeTCd KOMIUIEKCHOMY aHalu3y MpPOOJIEMHBIX OOBEKTOB C MO3MIMU TEXHUYECKOTO
HaJ30pa, KOTOPBINA SBIISETCS KJIIOUEBBIM 3JIEMEHTOM KOHTPOJIS KauecTBa U CPOKOB CTPOUTENHCTBA.
Takum o0Opa3om, aHanu3 HAYyYHOUW JUTEPATyphbl MOKA3bIBAET, YTO MPOOJIEMa MOITOCTPOEB SBISETCS
MHOTOTPaHHOU U TpeOyeT MEXIUCIUIUIMHAPHOTO MOIX0/1a.

[IpuurHaMy BO3HUKHOBEHUS MPOOIEMHBIX OOBEKTOB SIBISTFOTCS:

e (hMHAHCOBAsI HECOCTOATEIBHOCTh 3aCTPOMIIINKOB;

 OPraHU3alOHHBIE IPOCYETBHI.

e HApYyIICHUE TEXHOJIOTUN CTPOUTENIbCTBA;

e HEIOCTAaTOYHBIN YPOBEHb KOHTPOJISI CO CTOPOHBI ITOCYJapCTBa

[lenbp uccrnenoBaHus — Hay4HOE OOOCHOBAHHE METOJOB W IyTeil 3aBeplIeHHs] MPOOJIEMHBIX
CTPOUTENBHBIX 00BEKTOB ropojia ACTaHbl.

3ajaun uccaeaoBaHus:

e QHAIIM3 MMPUYHUH BO3ZHUKHOBEHUS IPOOJIEMHBIX O0BEKTOB;

e U3yueHue HopMaTuBHOM 0a3wl PecyOnuku Kazaxcran;

e ICCIIEIOBAHNUE METO/I0B TEXHUUYECKOTO 00CII€IOBAHUS;

e pa3paboTKa aIrTOpUTMA 3aBEPIICHHS TPOOJIEMHBIX 0OBEKTOB;

e (hOpMHUPOBaHNE MTPAKTHUECKUX PEKOMEHIAITHIA.

[IpoGiieMHbIE OOBEKTHI CTPOUTENBCTBA — 3TO OOBEKTHl, CTPOUTEIHCTBO KOTOPBIX
MIPUOCTAHOBIIEHO, HE 3aBEPIIEHO B YCTAaHOBJEHHBIE CPOKHM JIMOO BBIMOJHEHO C HapyLIEHUEM
TpeOOBaHMIT HOPMATUBHON JOKYMEHTAITUH.

[TprunHBI BOSHUKHOBEHHS JOJATOCTPOEB: OAHKPOTCTBO 3aCTPOMIIMKOB; HEJOCTATOK HHBECTUIIHUH,
cJ1a0blii KOHTPOJIb CO CTOPOHBI TOCY/IapCTBa, OTCYTCTBHE KOOPJAMHAIIMU YYaCTHUKOB CTPOUTENIHCTBA,
OTKJIOHEHUSI OT NMPOEKTHBIX peIeHUH, (PMHAHCOBBIE POOIEMBI.

3acTpoinuku He coomoaaroT TpedboBanne 3akona PK ot 7 anmpens 2016 roma Ne 486-V 3PK «O
JI0JIEBOM y4YacTHUHU B KHJIHUIIHOM CTPOUTEIbCTBE» (nanee 3akoH). M300peTaror mytn 06xoja 3akoHa,
BMECTO JOTOBOPOB O JOJEBOM YYacTWUH, NPHUMEHSIOT JOrOBOpa HWHBECTUPOBAHUSA, JIOrOBOpa
IIPEIBAPUTEIILHON NIPOAAKH U MHBIE CXEMBI. 3AKOH O JJOJIEBOM YUYacCTHH B CTPOUTENILCTBE PErYIUPYET
OTHOIICHUS MEX]y 3aCTPOUIIMKOM U TpakJaHaMu (JOJbIIMKAMH), KOTOPbIE BKJIAJbIBAIOT JIEHBI'H B
CTPOUTENLCTBO XWibs. JloroBop poznesBoro yuyactus (J1Y) — rnaBHBIM AOKYMEHT, IO KOTOPOMY
JNONBIIMK (PUHAHCUPYET CTPOUTENLCTBO M IMOJydaeT KBapTUpy IMocie 3aBepiieHus. KoHTpounb
rocyJapcTBa — 3acCTPOMIIMK 00s53aH pPacKpbIBaTh MH(OpMAIMIO O MPOEKTE M COOMI0JaTh CPOKU
CTpOUTENbCTBA. OTBETCTBEHHOCTh 3ACTPOMIIMKA — MPHU HAPYLUIEHUU CPOKOB WM YCIOBUU JTOJIBIIUK
HMMEET MpaBO Ha KOMIIEHCALIMIO, HEYCTOMKY WJIM pacTOp:KeHue norosopa. llesnb 3akoHa - 3alUTUTH
MOKynarenaeil >Kuibsi OT HeJOOPOCOBECTHBIX 3aCTPOMIIMKOB U CHHU3UTh PHUCKU «IPOOJIEMHBIX
00bekTOB». HeoOpocoBecTHble 3acTpOMIIMKM HAay4YWIHCh OOXOAMTH 3aKOH, BCIEACTBUU YETO
BO3HHUKAIOT MPOOJIEMHBIE OOBEKTHI.

AnropuT™m 3aBeplieHus ciuenyroumii: TexHudeckoe oOciemoBaHHE OO0BEKTa, B TOM YHCIE
OIICHKa HEeCYyIIeH CrmocoOHOCTH, aHamu3 Je(eKTOB, pa3paboTKa MPOEKTHBIX PEIICHUM, YCUICHHUE
KOHCTpYKIUN. TexHuueckuii-QUHAHCOBBIA ayTUT COCTOSHUS O0BEKTa, Kakue pPadOThl BBIOJHEHBI,
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KaKhe OCTAINCh HE BBINIOJHCHHBIMU, KaKWE€ KOHCTPYKIMH TIOAJIEKAT CHOCY M (PUHAHCH st
3aBepuieHusi o0bekTa. OpraHuzaludoHHas ACSITENBHOCTh CO CTOPOHBI ['ocygapcTBa, B TOM YHUCIE
MpOBE/ICHNE BHIOOp Yepe3 KOHKYPCHI BCEX YYAaCTHUKOB CTPOMTENBCTBA, ((MHAHCHPOBAHUE U KOHTPOIh
JeSITEIbHOCTH BCEX YYACTHUKOB CTPOUTENIHCTBA.

MeTobl TEXHMYECKOTO 00cCieoBaHUS MPOOJIEMHBIX OOBEKTOB: BH3yallbHOE O0OCIEI0BaHUE:
BBISIBIIGHUE TPEUIMH, JedopMalMii; OLEHKa OOLIero COCTOSHUS KOHCTPYKILUM; WHCTPYMEHTaJIbHbIE
METOJIBI: YJIBTPa3BYKOBOW KOHTPOJIb;, CKICPOMETPUUYCCKHE HCIIBITAaHUS; T'eOAC3MUECKUEe M3MEPEHUS;
Hepa3pyLIaroIe METO/IbL: ONpe/IeIeHue MPOYHOCTH OETOHA; BBISIBIEHUE CKPBITHIX 1€()EKTOB.

DKcnepTHOE 00CiIeIoBaHie O0BEKTOB BHIMOIHACTCS cortacHo TpeboBanusm CIT PK 1.04-101-
2012 «O0cnenoBaHue 1 OLEHKA TEXHUUECKOT0 COCTOSHUS 3aHUN U COOPY>KEHUID U COCTOUT U3 Tpex
9TamnoB: 1) MOArOTOBUTENHLHOTO, OOIIEr0 U IETaTLHOTO 00CIeIOBAaHUS KOHCTPYKIINMA;, 2) KaMepaabHOMN
00pabOTKM MaTepHaIOB MHCHEKIMHU; 3) cOCTaBJIeHUs 0OIMX BbIBOAOB. Ha moaroroBuTensHOM 3Tare
M3yYalOTCs HOPMBI, 10 KOTOPBIM BEJIOCH NMPOCKTUPOBAHKE, BBIMOJIHICTCS cCOOp M aHAJIM3 HMCXOIHBIX
JAHHBIX, a TaK)Ke WIUIIOCTPATHBHBIX MaTE€pHajoB, HA OCHOBAaHMM KOTOPBIX COCTABIISETCS KpaTKas
XapakTEePUCTHKa OOCIeAyeMbIXx KOHCTpyKuui. OOmiee (CruiomHoe) o0ciieIoBaHue MPOBOIUTCS IS
MIPEIBAPUTEIILHOTO OCMOTpa 00CelyeMbIX KOHCTPYKIMI U COCTaBICHHUS MPOTpaMMbl UX JIETaJIbHOTO
(uHCTpYMEHTaIbHOr0) obOcienoBanus. B mponecce oduiero (CrsiomHoro) oocienoBaHus 0OBEKTOB
YCTQHOBJIMBAIOTCSI HAJUYME, XapakTep U CTEHNeHb BO3MOXHBIX Je(PEKTOB M MOBPEKICHUN
3HAYUTEIBHOTO XapakTepa, KOTOpBbIE MCKIOYaTd OBl BO3MOXHOCTh MPHUEMKH BBITOJHEHHBIX
KOHCTPYKIMH B 9KCIUTyaTalnIo: 1€(EKTOB, CBA3aHHBIX C BO3BEAECHUEM KOHCTPYKLUI, UM BbI3BAHHBIX
aTMOC(EPHBIMU BO3ICHCTBHUSIMH B IIEPHO/I TPHOCTAHOBKU CTPOUTEIILHOTO MTPOU3BOJICTBA HA OOBEKTAX,
a TaKk)Ke OTCYTCTBHS MEPONPHUATHIA MO €ro KoHCepBaluM; Ae(eKToB, 00yCIOBIEHHBIX HEI0CTaTKaMU
MPOEKTA; MOBPEXKICHUH OT HE TMPEAYCMOTPEHHBIX MPOEKTOM CTATUYECKAX W TUHAMHYECKUX CHIIOBBIX
BO3/ICUCTBUI; J€(EKTOB, CBA3aHHBIX C M3TOTOBIECHHEM KOHCTPYKIMH (OeToHMpoBanueMm). OOriee
(crutommrHOE)  oOcmemoBanne OOBEKTa TPOMZBOAMUTCS B COOTBETCTBUM C  TPEIBAPUTEITHHO
pa3paboTaHHON MPOrpaMMoii, M0 MapKUPOBOYHBIM CXeMaM, M03JeMeHTHO. [Ipu 3TOM BBINOIHSAIOTCS
TaKXke cleayonme padoTel: ocMoTp OOBeKTa B IENSIX ONEPATHBHOTO BBISBICHUS HECYINX
KOHCTPYKIIMH M HUX CONPSDKCHUH, HAXOSIIUecs B aBapUHHOM, JIMOO MpeaaBapHUiHOM COCTOSHUM U
TpeOyIoIIe MPUHITHS HEOTIOKHBIX Mep 10 UX BPEMEHHOMY KpEIUICHHUIO, 00ECTICYeHHIO 0€30TIacHbIX
yCIOBUH Ui MpeObIBaHUA JIIOJEH B 30HE MX PACIIOJIOKEHHS; BBIABISIOTCS PACIOJIOXKEHHE HECYINX
CTPOWTENBHBIX KOHCTPYKIMH B IJIaHE W TIO0 BBICOTE, YTOYHEHSFOTCS HArpy3KH;, IPOWU3BOIUTCS
CIUIOIITHONH OCMOTp OO0BEKTOB € (hoTopuKcaleld HECYIIMX CTPOUTENBHBIX KOHCTPYKIMH M HX
COTIPSDKEHHH,  OMpEIEINSIOTCS  BBHIOOPOYHBIE ~ YYaCTKH Uil TPOBENCHUS  JIETaIbHOTO
(MHCTpYMEHTAJIBHOT0) O00CIEeI0BaHMs; aHAJIN3 COBOKYIHBIX pE3yJbTaTOB OOIIEro (CIUIOLIHOTO) M
JETaIbHOTO (MHCTPYMEHTAJIBHOT0) OOCIe0BaHUS M TpeABapUTENbHAs OIEHKa (PaKTHYECKOIro
TEXHUYECKOTO COCTOSTHUSI CTPOUTEIbHBIX KOHCTPYKIIUH.

MeToarka ONEepaTHBHOTO BBISBICHHS aBAPHUHHBIX YYACTKOB: JUISI ONEPATHBHOTO BBISBICHHS
aBapUHBIX YYaCTKOB HECYIIMX KOHCTPYKIMH OOBEKTa MPUMEHSETCSs METOJIUKa MpeaBaApUTEIHHON
OLICHKM TEXHUYECKOTO COCTOSIHMSI CTPOMTEIBHBIX KOHCTPYKUUH.. B cooTBeTcTBUM € yKa3aHHOMU
METOJMKONW TEXHHUYECKOE COCTOSHHE KOHCTPYKIMH OIpeneNnsercss MO KaTeropusiM, KOTOpbIe
XapaKTepU3yIOT MX HECYIIYI0 CIOCOOHOCTh U AKCIUIyaTallMOHHYIO MpUronHocTh. [IpenBaputenbHas
OLIEHKA TEXHMYECKOTO COCTOSIHUS KOHCTPYKIMH 3aTeM IMOJJIECKUT YTOUHEHHUIO B XOJI€ COBOKYITHOTO
aHaJu3a MaTepualioB IO BceMy KomIuiekcy  pa0or. OcHOBHas  3ajadya  JI€TalIbHOIO
(MHCTpYMEHTAJIBHOT0) OOCIEAOBAaHMs 3aKJ0YaeTcsi B cOOpe M YTOYHEHUHM JaHHBIX, KOTOpBIE
HEOOXOIUMBI JUIsl OLEHKH (PaKTUYECKOTO TEXHUYECKOIO COCTOSHHUS KOHCTPYKIMI, OCIIa0JIeHHBIX
UMEIOIIMMUCS Yy HHUX JepeKTaMH M TOBPEXKICHHSIMH, JTHO0 paldoTalomMX M0 HENPOSKTHON
Harpy3kol, B HW3MCHEHHOW pacueTHOW cxeme. B mporecce netanpbHOro (MHCTPYMEHTAJIBHOTO)
o0cIieZ1oBaHUs] Ha BHIOOPOUYHBIX YYACTKAaX KOHCTPYKIMH MEPEKPBITHI U MOKPBITUS yCTAaHABINBAIOTCS
(dakTUyeckas MPOYHOCTh MaTEpPHAOB KOHCTPYKIUM; (aKTUYECKUe HArpy3kKu U BO3JIEUCTBUS;
(haKkTHUECKOE pAacIoJIOKEHUEe KOHCTPYKIMA B MPOCTPAHCTBE; HAIWYME M IapaMeTpbl CMEIICHUM
KOHCTPYKIIMH OT MPOEKTHBIX OCEeH, OOIMX W MECTHBIX JAedopmanuii; (HakTHIeCKne reoMEeTpUIECKUe
pa3Mephl AIEMEHTOB; COCTOSIHUE COTPSIKEHUI KOHCTPYKIIHIA.
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Curyarusi mpoOJIeMHBIX OOBEKTOB CTPOHWTEILCTBA B TOpOJe ACTaHE HMEET KOMIUICKCHBIN

xapakTep U TpeOyeT cucteMHoro noaxona. Ilo pesynbratam mMoeil uccienoBaTeabckoi paboTsl OyayT
BBISIBJICHBl KJIFOUEBbIE NPUYMHBI BO3HUKHOBEHMS JOJITOCTPOEB; OOOCHOBAHA pOJIb TEXHUYECKOIO
Ha/A30pa; pa3pabOTaHbl AJITOPUTMBI 3aBEPLICHUS NPOOIEMHBIX OOBEKTOB; MPEAJIOKEHBI METOJbI
YCUJIEHUS] KOHCTPYKIUH.

HpaKTI/I‘leCKaﬂ 3HAYUMOCTb pa6OTH 3aK/II04acTCA B BO3MOXKHOCTHU p33pa6OTKI/I ((KpaTI(I/IX

PEKOMEH/IANU B ISATSIIBHOCTH CTPOUTEIHHBIX OPTaHU3AIMN M OPTaHOB YIIPABICHHUS JIJIS 3aBEPIICHHS
MPOOIEMHBIX OOBEKTOBY.

Cnucok JiuTepatypbl

=

3akon PK «O goneBoM y4acTuu B )KHIUIITHOM CTPOUTEIHCTBEY

CII PK 1.04-101-2012 «O0cmenoBanre W OLEHKA TEXHUYECKOTO COCTOSHUS 3HAaHUNA U
COOPYKEHHUI»

HALC PK 8.01-08-2022: «Ilopsinok ompeneneHuss CMETHOW CTOMMOCTH CTpPOMTENBCTBA B
Pecny6nuke Kazaxcran»

[Tankparos O. E. «IIpobaembl He3aBepIIEHHOTO CTPOUTENBCTBA U ITyTH €r0 COKPALICHUS
KsicpikoBa I'.b. «K Bompocy 0 coBeplIeHCTBOBaHUN MEXAHU3MOB JI0JIEBOTO YUACTHS B )KUIIUILIHOM
CTPOMUTEIILCTBE

afimepnenos P.II. «CoBepiieHCTBOBaHNE MOJUTUKU FOCYAAPCTBEHHOIO KOHTPOJIS U HAA30pa B
cdepe CTpOUTENbHOM 1eATeIbHOCTH (Ha MpruMepe AKMOJIMHCKON 001acTh)

Huxummnaa O.B. He3aBepiieHHOE CTPOUTENBCTBO: IPUYUHBI BOSHUKHOBEHUS M BO3MOJKHBIE ITyTH
peuenus

K.B. 3aituenko u M.B. JIbBoBoii «IIpobiemMbl HE3aBEpIIEHHOTO CTPOUTENBCTBA U MYTH HX
peLIeHUs»

MarzymoBa H.B «AkTyanbHble MpoOJIeMbl HE3aBEPIICHHOI'O CTPOUTENLCTBA, MPOTHO3BI, MYTH

PCUICHUA»
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TEXHOJIOI'NMU COEAUHEHUSA CTAJNIBHBIX U ’KEJIE3OBETOHHbBIX 2JIEMEHTOB B
CTAJIEXKEJIE3OBETOHHBIX KOHCTPYKIUAX

Toneoan Cazoitn Mypamynot

Maeucmpanm,

Meoicoynapoonas Obpazosamenvras Kopnopayus,
Kazaxcman, . Anmamor

AHHOTAIMSA

B cratbe mnpexacraBieH aHAJIUTUYECKUI 0030p TEXHOJOTUMH COEIUMHEHUS CTaJbHBIX U
Kene300eTOHHBIX 3JeMeHTOB B cranexene3o0eToHHbIX (CXKB) koncrpykuusx. Ha ocHoBe
COIOCTABJICHUS pe3yibTaToB push-OUt WCIbITaHUN, YUCIEHHOTO MOJEIMPOBAHHUS U COBPEMEHHBIX
nyOnMKanuii BBISIBIEHBl 3aKOHOMEPHOCTH MEXaHW4YEeCKOW paboThl Pa3iUYHBIX THUIIOB COCTUHHUTEICH.
AHanu3 OIyOJUKOBAaHHBIX MCCIEAOBAaHUN IIOKAa3bIBAa€T, 4YTO IPUBAPHBIE TIOJOBYATHIE IITHIPU
o0ecrneunBaoT CTa0WIBHYIO IUIACTHUYECKYIO CTaauio U 3(QeKkTuBHOE mnepepacnpesiesieHHe YCUINH,
Torjga Kak coeauHurtenu tuma perfobond xapakTepu3yroTCsi HOBBIIIEHHON KECTKOCTHIO U HECYyIIen
CIOCOOHOCTBIO MPH O0JIee UyBCTBUTEIBHOM MEXaHU3ME pa3pylieHus. B psje skcrepuMeHTaIbHbIX U
YHCIIEHHBIX UCCIIEIOBAaHUM OTMEUYEHO, UTO CTETIEHb CABUTOBOM CBS3H U IIar YCTAHOBKU COEIMHUTENEH
CYLIECTBEHHO BJIMAIOT Ha M3THOHYIO ®KECTKOCTh U HECYIIYIO CIOCOOHOCTh KOMITO3UTHBIX 3JIEMEHTOB;
Py 3TOM YacTH4YHAs KOMIIO3UTHOCTh MOXET paccMaTpUBaThCsA Kak palloHalIbHOE MPOEKTHOE
pemenre. B myOnukanmusx —yka3plBaeTCs Ha OTPAHUYEHHUS HCCIENOBaHMUM, CBS3aHHBIE C
HEJ0CTaTOYHBIM YUETOM TEXHOJOTHUYECKUX U TEMIIEpaTyPHBIX (PaKTOPOB B paCUETHBIX MOJIETISAX.

KawueBble ciaoBa: Cranexene300€TOHHbIE KOHCTPYKIMM, CIBHUIOBBIE  COEIUHHUTENH,
TOJIOBYATHIC IITBIPH, UCIIBITAHUS PUSh-OUt, TrarpaMMa Harpy3ka—CKOJIBKEHHE, KOMITO3UTHAs paboTa,
KOHEUYHO-3JIEMEHTHBIH aHAIN3, TEXHOJIOTHYecKHe (PaKTOPhl, HAAEKHOCTb.

Beenenne. Cranexene300€TOHHbIE KOHCTPYKIUHU IIMPOKO TPUMEHSIOTCS B COBPEMEHHOM
CTPOUTENLCTBE Onarogaps parMoHAIBPHOMY COYETaHHWIO CBOWCTB cTtasim W OetoHa [1,5,6]. beron
3¢ (HEeKTHBHO  BOCIPUHUMACT  CKUMAMOIIAE  HAMPsHKEHHs, 00JaJaeT  OrHECTOMKOCThIO U
JOJITOBEYHOCTHIO, TOT/Ia KaK CTajbh XapaKTepU3YeTCs BBICOKOW MPOYHOCTHIO W TIIACTUYHOCTHIO MpU
pacTspkeHHHd. MX COBMECTHOE HCIIOJIb30BAHME B OJHOM 3JIEMEHTE IPH HAJIEKHOM CONPSIKEHUHN
MO3BOJISIET TMOBBIIIATH HECYIIYIO CIIOCOOHOCTh, KECTKOCTh U TPEIIMHOCTOMKOCTh KOHCTPYKIHH, a
TaK)Ke CHU)KaTh MAaTePHATOEMKOCTh [2—4].

KntoueBpiM  ycioBueM 3(QekTUBHOM pabOThl TakuX DIEMEHTOB SBIsIETCS oOOecreueHue
COBMECTHOH JeopMaliy CTaau U OETOHA Ha BCEX CTaAMAX HarpykeHus [2,3]. OTo gocturaercs 3a
cuéT mepedaud YCWIMHA Yepe3 KOHTAKTHYIO 30HY «CTallb—O0C€TOH» U MPHUMEHEHHS CABHTOBBIX
COEIMHUTEIEH, BOCTIPUHUMAIOIIHNX IPOAOIbHBIE CABUTOBBIE YCHIINS.

Henocratounass Hané&XHOCTh COCAMHEHUS TNPUBOAUT K HAPYIIEHHUIO COBMECTUMOCTH
nedopMaruii, mepepacrnpeesieHu0 yCHINH, pocTy nedopManuii U CHIKeHuio xkéctkoctu [4]. B
MpeebHBIX CIIy4asX 3TO MOKET BBI3BATh MPEKIECBPEMEHHOE pa3pylIeHUE KOHCTPYKIUH, OCOOCHHO
[IpU IEPEMEHHBIX U JUHAMHUYECKUX HArpy3Kax.

B cBs3U ¢ 3TUM TEXHOIOTHH COCTUHEHHS PACCMATPUBAIOTCS KaK OJMH U3 KIIOYEBBIX (DaKTOPOB,
OTIPENIENAIOMMUX  HAAEKHOCTE W JIOJITOBEYHOCTh  CTANISKEIE300€TOHHBIX  CHCTEM, a HX
COBEpIICHCTBOBAHUE OCTAETCS aKTyallbHOM 3a/1aueii COBpEMEHHON MH)KEHEPHOU MPAKTHKH.

O0630p M aHanu3 HayudHbIX wHcciaenoBanmil. CoBmecTHass pabora cranu W OeToHa B
ctanexene300eToHHbIX (C)KB) KOHCTpyKIMSIX oOecrieunBaeTcs 3a CUET COBMECTUMOCTH Jehopmanuii
U TIepelayd MPOJIOJILHOTO CABHTA MO KOHTAKTY «CcTaib—0eTon» [2—4]. [Ipu a3 dexTruBHON caBUTOBON
CBSI3H AJIEMEHTHI ()YHKIMOHUPYIOT KaK €IMHOE KOMIIO3UTHOE CEUEHHUE C TIOBBIIICHHOMN KECTKOCTHIO U
HecyIel criocoOOHOCTHIO.
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HaunbGonee pacnpocTpaHEHHBIMM SIBISIIOTCS CABUTOBBIE COEIMHUTENH, OOECHedMBaroIIne
nepenavy MpoJoJbHBIX YCUIUN U OrpaHUYeHHEe MpocKalib3biBaHus [2,7]. K 6a30BbIM THIIaM OTHOCATCS
MIpUBAapHbIE TOJIOBYATHIE HITHIPU, XapaKTEPU3YIOLIHECs MJIACTUYECKON cTaauel nedopMUPOBAHUS U
OnmaronpusaTHOW paboOTOW MO CXeMe «Harpy3ka—CKoibkeHue» [3]. ANbTepHATUBOW BBICTYMAIOT
coenuHuTenu tumna perfobond, obecreynBaroniyie BHICOKYIO KECTKOCTh U HECYIYIO CIIOCOOHOCTDH 3a
cuéT KOMIUIEKCHOTO MEXaHHU3Ma paboThI (cpe3 apMaTypbl, cMsATHE OeToHa, TpeHue) [7].

[TomMuMO 3TOro, MPUMEHSIIOTCS APYTUe€ BUIbI COEIUHUTENEH (IIBEJIephl, YTONKH, MOJOCHI), a
TaKXKe COBpEMEHHble Mpe(adpulUpoBaHHbIlE U JEMOHTHPYEMbIE pEIICHUs, HalpaBJCHHbIE Ha
MOBBILIEHUE WHJyCTPUAIBHOCTH CTpOUTENbCTBA. OTHENbHYIO TPYIIy COCTABISIOT aHKEpHbIE H
3aKJIaIHbIe COETUHEHNUs, 00eCIIeunBarolIMe Mepeady YCUINHA B y3/1ax ONUpaHus U IPOCTPAHCTBEHHOM
paboThl KOHCTPYKLUH [7].

Ananu3 wuccnenoBaHUM TOKas3biBaeT, uyTo coequHeHus B COXKb  KOHCTpykuusx criemyer
paccMaTpuBaTh KaK CaMOCTOSITEIIbHBIA pacYETHBIN 3JIEMEHT, CYIIECTBEHHO BIUSIOUINI Ha KECTKOCTD,
HECYIIYIO CIIOCOOHOCTh U HaJIEKHOCTh CUCTEMBI B 11esioM [2—4,7].

Ilpusapnvie 2onoguamvle wmoeipu. JlaHHBIA THUI COENUHUTENEH SBJISETCS Haubojee
pacnpocTpaHEHHBIM OJyiarofapsi TEXHOJIOTUYHOCTH M IMPEJCKa3yeMoMy Xapakrepy pabotsl (PucyHok
1). Lltbipu BOCHpPUHUMAIOT YCHJIUS Ha cpe3 U M3rud, oOecreuuBas Nepenady Harpy3oK MEXKIy
CTaJIbHOM OaJIkoM U >kene300eToHHOM mmTod. VX paboTa cOmpoBOXKIAETCS JIOKAIBHBIM CMSTHEM
OeToHa M pa3BUTUEM TpEIIMH, MpPU O3TOM XapaKTepHa BbIpaXKEHHAs IJJacCTMYecKas CTaaus,
o0ecrieunBarollas nepepacnpeziesicHie yCUini U KOHTpoJiupyemMoe paspyuienue [3,4].
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Pucynox 1. O606uiénnvie pacuemnvie cxemvl KOMRO3UMHOU 0AIKU CO COGU206bIMU
coeounumenamu

Ankepnvle coeounenus. AHKepHbIE OOJITHI U 3aKJIaJHbIE JI€TAIN IPUMEHSIOTCS JJI COSTUHEHUS
CTAJIbHBIX AJIEMEHTOB C XeJe300€TOHHBIMU KOHCTPYKIUSAMH W BOCIHPUHUMAIOT KOMOMHUPOBAaHHOE
HanpsHKEHHOE COCTOSIHHME (pacTsDKeHWe, CABHT, M3ru0). X pabora 3aBUCHT OT MPOYHOCTH OETOHA,
I7TyOuHBI aHKEPOBKH M PACIOJI0KEHUsI aHKEPOB, a 1e(OPMATUBHOCTh MOXKET CYIIECTBEHHO BJIMAThH HA
0011Iy10 HKECTKOCTh CUCTEMHI [4].

Kombunuposannvie coedunenus. KomOMHHpPOBaHHBIE OOITOBO-CBapHBIE Y3IJIbI OOECIEUHUBAIOT
COBMECTHYIO pa0OTy pa3JIMYHBIX MEXaHH3MOB Iepelayll yCHIMA. BONTHl BBIMOTHAIOT (DYHKIUIO
BPEMEHHON (UKCAllMM M YaCTMYHO BOCIPHUHUMAIOT HArpy3Kd, TOTJa KaK CBapHbIE COEIMHEHUS
(OpPMHUPYIOT OCHOBHYIO HECYIIYIO CHOCOOHOCTh. Takue pemieHHsl MOBBIIAIOT TEXHOJIOTUYHOCTh U
HaEKHOCTh KOHCTPYKIMM 3a CUET nepepacnpeieleHus: yCUINNH MeXIy JIEMEHTaMH COeIMHEHMUS.

Cucremartu3zanusi, npeJacTaBleHHas B Tabnuie 1, Moka3blBaeT, 4TO BBIOOp TUIA COEAUHUTENS
OTIpeNIeNIIeTCs] MEXaHU3MOM Ilepelladd YCWIMH B 30HE KOHTaKTa «CTalb—0eTOH» U TpeOyemoi
nehOpMaTUBHOCTHIO y37Ia.

Tabnuya 1. Cucmemamusayus munogé coeOuHumesnell N0 MeEXAHU3MYy nepeoayu ycuauil,
00CMOUHCMEaM U 001aCMAM RPUMEHEHUA

Tun OcHoBHOM
Tunosblie 00J1acTH
COeINMHUTE MeEXaHU3M JlocTouHcTBA OrpannyeHusi
NpUMeHEeHUsA
Jaa nepeaauun
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YCHJIIM I
Bricokas
IJIACTUYHOCTB;
Cpes u wu3rud YyBCTBUTEIBHO
npejckasyemas
IIpuBapHbI€ | CTEPKHA + CTb K KadecTBY | KoMIosurHsie
auarpamma
rojoBYaThle | aHKEPOBKa P CBapKu U | OaJIK¥ U IEPEeKPBITUS
. «Harpy3ka—
IITBIPU rOJIOBKOM + by 3alUTHOMY o011ero Ha3HauEHUs
CKOJIbJKEHUEY;
cMmsiTHe OeToHa CJIOI0
nepepacnpe/eseHme
YCWIUM
IToBeIICHHAS .
N bonee xpynkuii
Cpes HKECTKOCTh u
Xapaxrep BricokOHarpykeHHbI
Perfobond | apmarypsl yepe3 | HecyIas
pa3pyLIeHHUS; € 30HBl, MOCTOBBIE
(peOpucTeie | OTBEPCTHS + | CHOCOOHOCTB;
. BBICOKHE KOHCTPYKIIHH,
) cMsTHE O€TOHA | yCTOMYMBOCTh  IPHU
tpeboBanuss  k | UHPC
+ TpeHue LHUKINYECKOM
OETOHUPOBAHUIO
Harpy>KeHUu
3aBUCUMOCTh OT
YCUITHS
DO puKIIMOHH 3aTSOKKU,
P Tpenne + cpe3 | leMOHTUPYEMOCTS; ’ [IpedadbpurupoBanu
bIC YYBCTBUTEIBHOC
Oonra UHYCTPHAIbHOCTD bI€ CUCTEMBI
00JITOBBIE Tb K TIOTepe
IpeJBapUTENbH
Or0 HATSHKEHUS
Bo3moxxHOCTB OrpanuyeHHas
IIOBTOPHOTO AKCIEPUMEHTAN
Lockbolt /| Cpe3 Oonra + P P MonaynbHoe u
HCIIOIL30BAHUS; bHas 0aza;
JEMOHTHDPY | MEXaHHYeCKas . LUPKYJIIPHOE
YCTOWYMBOCTb TIpU | TpeOOBaHUSA K
eMble bukcamnys CTPOUTENBCTBO
KOMOMHHPOBAaHHOM | TOYHOCTH
HarpyXeHUU MOHTaXa
[ToBbrieHHas TexHomornueck
KomOunupo | CoBmecTHas .
HaJEKHOCTB; as  CJOXHOCTB; | ¥Y3IbI ONUpaHUs
BaHHbIE pabora 06oaTOB
pe3epBUpOBaHNE KOHTPOJIb KOJIOHH, pamHbIe
6o1TOBO- u CBapHBIX .
nyTei nepeaayy | KauecTna CHCTEMBI
CBapHbIe IIIBOB .
yCUIINN CBapKu
UyBCTBUTENBHO
Bricokas k€CTKOCTD; | CTh K | Beicokonpounsie u
I['ubpunnsie | Cpe3 + anaresms
CHIDKEHUE TEMIIEPATyPHBIM | HHHOBAIMOHHBIE
(cramp— + MexaHuyeckas
OTHOCHUTEIFHOTO u KOMITO3UTHBIE
UHPC) aHKEePOBKa
CKOJIb)KEHUS PEOTIOTUYECKUM | STIEMEHTBI
apdexTam

HpI/IBapHBIe TOJIOBYATHIC HITBIPU O6CCHG‘-II/IB3IOT palluOHAJIBHOC COYCTAHHUC IUIACTUYHOCTU U
MPEeACKa3yeMOCTH pa3pyllIeHHs, TOraa Kak coeauHutenu tumna perfobond oTaMyaroTCsi MOBBIICHHON
KECTKOCTBIO M HECYIICH CIIOCOOHOCTHIO, HO TPeOYIOT 00Jiee CTPOroro TEXHOIOTHYECKOTO KOHTPOJIS.
JleMOHTHpYeMble © OOJNTOBBIC CHCTEMbl TPUMEHSIOTCS MPU MOAYJILHOM CTPOHUTENBCTBE, a
KOMGI/IHI/IpOBaHHLIC 6OJITOBO'CBapHBIe COCANHCHUA ITOBBIIIIAKOT Haﬂé)KHOCTB OTBCTCTBCHHBIX Y3JIOB.
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Mexanuueckas paboma coedunenuti. PaboTra cOeIMHEHUN ONpENeNsieTcsl COBMECTHOMN
negopmanueil cranu, OeTOHA M COEIUMHHUTENS U 3aKII0YaeTcss B Iepenade MpOAOJIbHBIX CIBUIOBBIX
YCHIINH, 00ECTIeUNBAIOMINX KOMITIO3UTHOE B3aUMOJIEHCTBHE diieMeHTOB. OCHOBHON XapaKTEpUCTHKON
SBJIAETCS 3aBUCUMOCTD «HArpy3Ka—CKOJIbKEHUEY, ONPEIeNsseMas dKCIEPUMEHTAIBHO, Yallle BCEro I0
pe3ynbTaraM UchbITaHui push-out.

[Tonmyuyaemble quarpaMMbl MO3BOJISIOT OLIEHUTh HaYaJbHYIO KECTKOCTh, HECYILYIO CIIOCOOHOCTD
U XapakTep AepOpMUPOBAaHUS COCIUHEHHM, a TaKKe HCIOJIb3YIOTCS IJs KaIMOPOBKH YHCIEHHBIX
Mojeneld. O000IIEHHAs TUarpaMMa «Harpy3Ka—CKOJIbKEHHE» OTpa)kaeT OCHOBHBIE CTaJUU PabOThI:
YOPYTYIO, HEIUHEHHY0, IUIACTUYECKYI0 W pas3pylieHue, MpH 3TOM €€ MapamMeTpbl 3aBUCAT OT
XapaKTePUCTUK COETMHUTENS U OETOHA.

Ha pucynke 2 npezacrasieHa 0o000mIEHHAs AMarpaMMa «Harpy3Ka—CKOJIBXKEHHE», TOCTPOEHHAs
Ha OCHOBE aHajM3a OIyOJIMKOBAaHHBIX PE3YJIbTATOB MCIBITAHUI PUSH-OUt rOJOBYATBHIX MITHIPEBBIX
coenuHuTenel. ['paduk HOCUT WILTIOCTPATUBHBIN XapaKkTep U OTPa)KaeT XapaKTepHble CTaIuu paboTh
COCIMHUTEJIS: HaYallbHYIO YIIPYIyI0 00JacTbh, NMEPEeXo]] K HEIMHEHHOMY IMOBEACHUIO, TUIACTHUECKYIO
CTaJIMI0 U CHIDKEHHE Hecyllel CrocoOHOCTU Npu paspylieHud. KOHKpeTHble YMCIIEHHbIE 3HaUY€HUs
3aBUCAT OT JUaMeTpa IITHIPS, MPOYHOCTH OETOHA M YCIOBHHA aHKEPOBKM M MOTYT OTJIMYAThCA B
OTJIEJIbHBIX UCCIIEI0BAHUSX.
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Pucynok 2. Q600mwénnan munoean ouazpamma «Hazpy3Ka—cKoabicenue» 014 2071084amozo
UWIMbIPE6o20 coeOunumens

TunwuHass JguarpaMma «Harpy3Ka—CKOJBKCHHE» IS IITBIPEBOTO COCTUHUTENS HMEEeT
MHOTOCTAIMHHBIA XapakTep W BKJIIOYAaeT HECKOJbKO ATamoB. HauanbHas 00JacTb COOTBETCTBYET
yOpyroil paboTe ¢ MUHUMAIBHBIM CKOJBKEHHEM U MPOMOPIHOHAIBHEIM POCTOM Harpysku. B
MEePEeXOHOM CTaJuu pa3BUBAIOTCS MUKPOTPEIIMHBI B OETOHE | JIOKaJbHbIE IJIACTHYECKUE
nedopMaIui, 4TO MPUBOAUT K CHUKEHHIO KECTKOCTH M OTKIIOHCHHIO 3aBUCUMOCTH OT JIMHEHHOTO
3akoHa. Jlanee HaOMoqaeTCs MIaCTUIECKast CTAANS, IPH KOTOPOH POCT CKOJIBKEHHSI COMTPOBOKIAACTCS
cTrabunm3anueit ycunus, oOecrieynBasi Iepepacipe/ielicHne Harpy3o0K. 3aKIIOYUTeNbHAs CTaaus
CBS3aHA C pa3pyIlICHHEM COCIMHEHHsS (cMATHEe O€TOHa, cpe3 WM M3Tu0 ImThIps). JlmarpamMmbl
«HArPy3Ka—CKOJBKCHHE» HCIONB3YIOTCS JUISl OLEHKH >KECTKOCTH, HECyIIed CIIOCOOHOCTH U
KaIMOPOBKU pacuETHBIX Moene [3,7].

Bnuanue waea u muna coeounumerneti. CTenieHb CIBUTOBOM CBS3HM ONpEAEISAETCS OTHOIIEHUEM
(hakTHYECKOI HecyIeil CIOCOOHOCTH COCTMHUTENEH K TPeOYyeMO AJIs TIOJTHONH KOMIO3UTHON paboThI
U SIBISICTCS KJIIOYEBBIM IMapaMETPOM, XapaKTePHU3YIOIIMM YPOBEHb COBMECTHON pabOThl CcTamu U
6erona. E€ n3mMeHeHHe CylIeCTBEHHO BJIMSET HAa M3TMOHYIO JKECTKOCTb, IPOrHObl U pacIpeeieHne
YCUIIUH.

[Ipy yMeHbIIEHMHM KOJMYECTBAa WM HECYIIEH CIIOCOOHOCTH COEIMHUTENEeH YBEIMYUBACTCS
CKOJIb)KEHUE, YTO MPUBOANT K CHIDKCHUIO JKECTKOCTH M M3MEHEHUIO HANPSKEHHO-1e()OPMHUPOBAHHOTO
coctosiHUA. B TO ke BpeMs yacTU4yHasi KOMIIO3UTHOCTh MPHU JOCTATOYHOM MIACTUYHOCTH COEAMHEHUN
MOKeT obecreunBaTh TpeOyeMyr0 paboTOCTIOCOOHOCTh U YKOHOMUYECKYTO 3P PEKTUBHOCTD.
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OO06o0OmEHHbIE  3aBUCHMOCTH  IIOKAa3bIBAlOT, 4YTO  YBEJIMYEHHE IIara  COCAMHUTENEH
COIIPOBOKIAETCS CHIDKEHHUEM H3rMOHOM ECTKOCTH M PACYETHOTO CONPOTHUBICHHUS KOMIIO3UTHOM
OaJIKu BCJICACTBUE YMEHBIIICHUS CTETICHU CABUTOBOM CBsI3U [2].

HayuHnble uccienoBaHus MOKa3bIBalOT, YTO YMEHBIICHHE IIara pacrojOKEHUs COCIUHUTENIEH
MPUBOJUT K YBEIUYEHHUIO UX CYMMAapHOH KECTKOCTH U CHUXKEHUIO OTHOCUTEIBHOTO CKOJBKEHHUS B
30HE KOHTaKTa «cranb—OeTroH» [2,3]. DTo, B CBOIO oOuepelb, CIOCOOCTBYEeT Oojee IMOIHOMY
BOBJICUECHUIO OETOHHOW IUIMTHI B pabOTy KOMIIO3UTHOI'O CEYEHHUS U MOBBILEHHI0 3((EeKTUBHON
M3ruOHOM KECTKOCTU HJIEMEHTA.

B pacuéTtHOM OTHOIIEHUU YBEIMYEHUE CTENEHU CIBUIOBOM CBSA3M OTpa)kaeTcs Ha pocTe
M3rMOHOTO CONMPOTHBIICHHS U MPEAeIbHOW Hecylled crocoOHOCTH OalikM, YTO MOATBEPXKIAETCS Kak
9KCIIEPUMEHTAJIbHBIMU, TaK W YHUCJICHHBIMU HccileloBaHUSAMHU [4]. YKa3zaHHblE 3aKOHOMEPHOCTHU
WUTIOCTPUPYIOTCS TpaUUECKUMH 3aBUCUMOCTSAMHU M3TMOHOM >KECTKOCTH WIIM PACYETHOTO MOMEHTA
COTIPOTHUBIIEHUS OT Imara coeauautenen (Pucynox 3).

o
o«

M
v
o
o

450

400

350

ACYETHBLIA MOMEHT con poTUBNEHWA

300

100 150 200 250 300 350 400
LUar wrelpesblx coeUMHUTENER, MM

P

Pucynok 3. Hnniocmpamuenan 3a8Ucumocns pacuémmnozo u3eudHo20 cOnpomueneHus
KOMNO3UmMHOU 0anNKu Om uaza Wmslpeevlx coeounumeleil

B psne uccnenoBanuii oTMedaeTcs, 4yTO MOJHAs KOMIIO3UTHas paboTa He Bcerja oOs3aTenbHa
i o0ecrieyeHus TpeOyeMBbIX 3KCITyaTallMOHHBIX XapakTepucTUK. [Ipu gocTaTouHON MiIacTUYHOCTH
COEJIMHUTEIIEH JIOMyCKAeTCsl YacTUYHasi KOMIIO3UTHOCTb, MO3BOJISIONIAsl COKPATUTh UX KOJWYECTBO U
CHM3HUTh MaTepUaNTOEMKOCTh KOHCTPYKIMHU. Takoi moaxoa paccMaTpuBaeTcsl Kak KOMIPOMHUCC MEXAY
KOHCTPYKTUBHOW 3()(PEeKTUBHOCTHIO M SKOHOMUYHOCTHIO. CpaBHUTENbHAst OLEHKA COCIHMHUTENICH
IpuBeJeHa B TabiuLe 2.

CpaBHuTENbHBIN aHanu3 (Tabauna 2) MoKa3bIBA€T, YTO YHHBEPCAIBHOIO THIA COECAUHUTENS HE
CyLIeCTBYeT: UX 3(PQPEKTUBHOCTb OIpPEIENAeTCs] COYeTaHHEM HeCyllel CHOCOOHOCTH, JKECTKOCTH U
wtactuaHoctu. JKéctkme coenunurenn (perfobond, UHPC-cucteMbl) CHMXAOT CKOJNBXEHHE, HO
MOTYT YCTYTaTh MITHIPEBBIM IO MIACTUYHOCTH.

Tabnuuya 2. CpasnumenvHas OUEHKA IKCHIYAMAUUOHHO-DACUEMHBIX XAPAKMEPUCHMUK
coeounumenei

VYcnoBHble 0003HaueHUs: 11 — BBICOKUI YPOBEHb; T — CPEeIHUMN; | — MOHMKEHHbIN; + — 3aBUCUT
OT YCJIOBHIA.

Tun Hecy | Haua | Ilma | Yceranoctn | Ornecroiik | JlemonTax | TpeGoBanusi k
COCMHM | Iiasi |JbHA | CTH | as 0CTh HOCThH Ka4eCTBY
Teas CIoco | YHO | CTOHMKOCTH CBapKu/0eTOHH

OHOCT | K€CT | CTh poBaHus

b KOCTh
I'onoBua | 1 ) ™ ) | pu Her Beicokue
ThIE BBICOKHX (cBapka +
LITBIPH TEMIEPATYP IJIOTHOCTH

ax O0eToHa)
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Perfobon | 11 ™ ) ™ ) Her OueHb BbICOKHE

d (KauecTBO
3aIMoJIHEHUS
OTBEPCTHIA)

@pukuy | 1 ) + ) 1 Ha Bricokue

OHHbIC (3aTsKKa

00JITOBBI 6011TOB)

e

Lockbolt | 1 1 ) 1 ) Ha Bricokas
TOYHOCTb
MOHTaXa

bonroso- | 11 " ) ) 1 Yactuuno OueHb BBHICOKHE

CBapHBIE (nBOMHOIM
KOHTPOJIb
KauecTBa)

UHPC- ™" ™" ) ™" ) Orpannuen | Kputuunsl k

ruOpuIH HO TEXHOJIOTHH

ble OeTOHUpPOBaHUS

JleMOHTUpYyeMbI€ PELEHHUS MOBBIIAIOT TEXHOJOTUYHOCTh U LUPKYJISIPHOCTh, OJTHAKO TPEOYIOT
BBICOKOM TOYHOCTH MOHTaxka. [Ipm 3TOM CyLIECTBEHHOE BIMSHHME OKa3bIBAIOT TEXHOJIOIMUYECKHE
(hakTopbI (KauecTBO CBapKH, YINIOTHEHHE OETOHA, 3aIIUTHBIN CI0M).

Kak mokaspiBatoT wmccienoBaHusi [2—4], HOpPMaTHBHBIE TOAXOABI YYUTHIBAIOT padoTy
COCIMHCHU B YNPOIMIEHHOW (opme, omupasch Ha OOOOIMIEHHBIE 3aBHCHUMOCTH 0O€3 1eTaJbHOTO
ONMCaHMUs HEIMHEHMHOTr0 TOBENCHHS W  TEXHOJOTHYECKUX BIMSHUHA. DT0 00yciaBiMBaeT
HEOOXOUMOCTh JAIBHEHIINX SKCIEPHUMEHTAIBHBIX W YHCICHHBIX MCCIEJOBAHUN Il YTOYHEHUS
pacu€THBIX MOJIENeH.

3akiroueHue

BrimonHeH aHanmu3 COBPEMEHHBIX HCCIENOBAaHHUM MO TEXHOJIOTHUAM COEIWHEHHUS CTAIbHBIX U
XKene300eTOHHBIX 3JIEMEHTOB B CTaJIekKeNe300€TOHHBIX KOHCTPYKIMAX. [loka3aHo, 4TO COeqMHEHUs
ClIelyeT paccMaTpUBaTh KaK CaMOCTOATEIbHBIH PAcCUETHBIM DJIEMEHT, CYHIECTBEHHO BIUSIOLUIUMN Ha
KECTKOCTb, HECYIIIYIO CIIOCOOHOCTb, TUTACTHYHOCTD M JI0JITOBEYHOCTh CUCTeMbI [2—4,7].

AHanu3 auarpaMM «Harpy3ka—CKOJBKEHHE» MOATBEPINSI MHOTOCTAIUIHBIA XapakTep paboTh
COCIMHMTENIEH M KIIYEBYI0 pPOJIb IUIACTUYECKOM CTaJud B IEpEpacHpeielieHd  YCUIUM.
YcTaHOBNIEHO, YTO T€OMETpPHUs, IIar COeIWHUTENEH, CBOMCTBA MAaTepHAIOB U KAa4eCTBO KOHTAKTHOM
30HBI OINPEAEIAIOT CTENEHb KOMIIO3UTHOCTH M PACUETHBIE XapaKTEPUCTHKU 31eMEHTOB. [Ipu sToM
YMEHBIIIEHHE Iara TMOBBIMIAET KECTKOCTh CHUCTEMBI, TOTJA KaK YaCTHYHAs KOMIIO3UTHOCTh MOXKET
OBITh pallMOHAJIHBIM PEIICHUEM C TOUKU 3PEHUS MaTepUATOEMKOCTH.

[TokazaHo, 4TO TexHONOTHYEeCcKHE (PAKTOPBI (KAa4ecTBO CBApKH, TOYHOCTh MOHTaXka, YCIOBHS
OETOHUPOBAHUS) CYIIECTBEHHO BIHUSIOT Ha pabOTy COEAMHEHUN M MOTYT BBI3BIBATH PACXOXKICHUS C
pPacuYE€THBIMH MOJAEISIMU, OCOOCHHO MPU TEMIIEPATYPHBIX U MEPEMEHHBIX BO3IEHCTBUSX.

CoBpeMeHHbIE HCCIIEOBAHNUS OPUEHTUPOBAaHbl HAa Pa3BUTUE JEMOHTHPYEMBIX, TMOPHAHBIX U
BBICOKOTIPOYHBIX coenuHuTenei (B Tom uucie ¢ npuMmeHeHneM UHPC), uro orBeuaer TpeGoBaHUSAM
UHAYCTpUAIU3alUd U YCTOWYMBOTO CTPOMUTEIHCTBA. llepCrEKTHBHBIMU HaNpaBICHUSIMU SIBISIOTCS
YTOYHEHHE PACUYETHBIX MOJENel ¢ Y4ETOM TEeMIIepaTypHBIX M peosiornueckux 3¢h(HeKToB, a Takxke
paciypeHe dKCIepuMEeHTaIbHOM 0a3bl.

Ha ocHoBanum aHanm3a peKOMEHAYETCS: MPUMEHEHHE IITHIPEBBIX COCAMHHUTENeH — s
KOHCTPYKIMU ¢ TpeOOBaHMUSAMU K TUIACTHYHOCTH; perfobond — /i BBICOKOHATPYKEHHBIX JIEMEHTOB;
JEMOHTHUPYEMBIX CHCTEM — I MOJYJIBHOTO CTpouTenbcTBa. [Ipu MpoeKkTupoBaHHHM HEOOXOAMMO
YUUTBIBATh YACTHYHYIO KOMIIO3UTHOCTD, TEMIIEPATyPHBIC BO3ACUCTBHUS U TEXHOJIOTHUECKUE (PAKTOPHI.
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AJIMATBI KAJIACBIHBIH BIPTHIII KBLTY3JIEKTP OPTAJIBIFBIHIA BY-T'A3
KOH/ABIPT'BIVTAPBIH ITAUJAJIAHY IIEPCIIEKTUBACBHI

bapnvikoe /[oynem bexooramynul

Fymapbex [laykeee amvinoazol ADxchY sucvlnysnepeemuxa mamanovi2blHbly Ma2ucmpanmel
Founvimu orcoba socemexuiici: Abunvounosa Cayne Kuanoexkosena

Anmameur ., Kazaxcman

AnHotamusi: JKDOO-1 AsmMarel KanacblHAarbl €H 1pl OPTAJbIKTAHABIPBUIFAH KbLIYMEH
KaOJpIKTay alfMarbIHbIH >KeKe OybIHbI OoJbill TaObuiaabl xkoHe JKOO-2-meH Oipre, OaTbic KbLTY
KEILIeH] oHe Ka3aHJbIKTapMeH OipJecil KaJlaHbIH OpPTAJIbIK O6JIriH JKbUIBITY KbI3METIH KaMTaMachl3
eteni. KOO-1 Kailita Kypy TeXHUKaJIbIK-DKOHOMHKAIBIK Herizaeme Herizinae kyatsl 200-250 MBt
OonaTeiH Oy-Ta3 KOHABIPFBICHI OPHATBUTY KO3ICTIHTEH. TEeXHHKAIBIK-OKOHOMHUKAIBIK HET13/IeMeIe
OpTYPJIi HYCKaJap Kap>KblJIaHIbIPY KapacThIPbUIYAA.

Tipek ce3aep: >XbUly-d3JIEKTp OpPTaJbIKTAphl; T'a3 TypOMHAIBIK KOHJIBIPFbLIAp; KalTa eHAeY
Ka3aH/bIK KOH/BIPFbUIAPHI; Oy-ra3 KOHIBIPFbLIAPHI;

Kipicne

TexHUKaTbIK-OKOHOMHUKAIBIK HeTi3feMeHIH Heri3ri makcatbl KDO-1 OenriieHreH dSJeKTp
KyaTbiH 250 MBT-ka neifin yiraiiTyibl koHe MaHEBp Kacay MYMKIHJITIH €CKepe OTBIPBII, TaOUFu
razfiarel €H Y3I1K KOJDKETIMJII TeXHOJOTHsIapabl eckepe oThIpbil, b.Opazbaer ateimarsr "AndC"
KD0-1-ni keHeHUTy HYCKACHIH 13/1ey OOJIBIN TaObLIaIbI.

Konmansictarer )KD0-1 kopimaran oprara ocep eTy Oo#bIHIIA |-caHaTTarbl OOBEKTLIEpre
KATKBI3bUIIBI.

Kananwsie opransik Oemirinae opHamackan b. OpasbaeB ateiHmarbl Anmatel )KO0O-1 Anmatsl
KaJIAaCBIHBIH JKYMBIC ICTEN TYpFaH ipl KoCIMOpBIHAAPBIHBIH Oipi Oosbim TaObutanbl. b.Opas3bacs
ateiaaarel JKOO-1-niH MakcaTbl- AJMAaThl KaJaChIHBIH KaXETTUTIKTEpl YIIiH JKbUTYy JKOHE JJIEKTP
SHEPTHSICHIH OHIpY, 1935 xbutnan Oacran naiinananeutyaa. Kasipri yakeitta b. Opaz6aeB aThIHIarbl
Anmvater )KD0O-1 opTaibIKTaHABIPBUIFAaH KBUTYMEH >KaOAbIKTayAbIH €H ipi JKbUTyJaHIBIPY aiiMarbIHa
kipeni xoHe JKD0-2 MeH AnMmaThl KalTachIHBIH OPTaJbIK OOJITiHIH TYTHIHYIIBIIAPEIH baThic KbuTy
KEIIeHIHI Ka3aHJBIKTapbIMEH Oipiecin KbUTyMeH KamTamach3 erefi. b.Opa3baeB arbimarsl XKO0-1
KaJIaHBIH OapJIbIK IIBIFBIC JKOHE OPTAJIBIK JKbUTYy ayJdaHIapbIHBIH Oip OOJriH JKbUTYy YHEPTHUSCHIMEH
kKamrtamachi3 erefi ("AnDC"AK xbputy Oepy aitMarbIHIAarbl KHUBIHTHIK JKbUTY KYKTEMECIHIH ITaMaMeH
40%). b.OpazbaeB atbiHmarbl JKDO-1 Kby KaKETTUIINH KaMTaMachl3 €Ty Oedirinae 250 MbIHFa
KYBIK ajaM (KaJIaHbIH JKaljbl TYPFbIH YH KYpBUIBICBIHAA TYpaTbHAApAbIH~30%), KaldaHbIH >KaJIbl
aNaHbIHBIH TOPT MIIH. IIApIIbl METpAEH acTtaMbl (Kanmel abarraHAblpbUIFaHAapasiH~30%) b.
OpazbaeB arbiHgarsl JKDO-1 xputymen kamramachiz ereni. 2020 xwpuiasiH coHbiHA b. Opazbaer
atbiHaarsl "AnOC" JXKO0-1 Genrinenren (koina 6ap) KyaTel KypacTelpFaH: - 3mekTp-145 MBT (103
MBT), - xbuty - 1203rkan/car (957,2 T'kan/car). b. OpazbaeB arbimarsl XXO0-1-ne enpmipineTin
OHIMHIH HETI3T1 TYypJiepl XbUIy >XOHE JIIEKTp JHEpPrusichl OOMbI TaObUIaabl. JKbUTy SHEPrHSCHI
KaJIaHBIH OHEPKICINTIK )KOHE KOMMYHAIJIBIK TYPMBICTBIK TYTHIHYIIBUIAPBIH KBUTYMEH KAMTaMachl3 €Ty
YILIIH BICTBIK CY Xi0Oepineqi. OHIIPUIETIH 3JEKTP SHEPTHsCH SHEPIUs KyHeciHe KoHe 1lIiHapa KaKblH
MaHJIaFbl OHEPKACINTIK KocimopeIHaapra Oepineni. Herisri oThIH-Ta3, pe3epBTIK OTHIH-Ma3yT. JKbLty
a0 IBIKTAPBIHBIH YKaJIIbI KaFIalbIH KaHAFATTAHAPJIBIK JeT CUMlaTTayFa O0abl.

KDO-1 keyetimy cmpame2usicol Keaeci KpUempusiniapea He2iz0enceH.:
- BI'K cany apkpuibl amekTp KyatsiH 173 MBt1-Tan 250 MBT-Ka aeiiin yirailTy >KoHE dHEprus

KYHECIHIH KYKTEMEIIEpiH MaHEBPJIEyTe KaThICY;
- )KDO-1-ni KanaHbl KbITYMEH KaMTaMachl3 €TY1H HETi3T1 K31 PeTiH/Ie CaKTay;
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- ’KD0-1 aiiMarbIHBIH TYTBIHYIIBIIAPBIH Y3IKCI3 )KBITYMEH >Ka0IbIKTay Ibl KAMTAMAaChI3 €TY;

- IEPCIIEKTUBAJIBI KBUTY JKYKTEMEJIepiH kaly;

- )KbIJTy MEH 3JIEKTP HEPIUsIChIH apajac eHAIpYyAiH KOJIaHbICTaFbl TEXHOJIOTHSICHIH MaiianaHy;

- KOJI J)KETIMJI1 €H YKaKChl OHAIPiC TEXHOIOTUSIIAPBIH Mai1ananHy;

- TEXHOJIOTHSUIBIK IIpoLecTep/Ii OacKapyAblH aBTOMATTaHIbIPbUIFaH JXyilelepiMeH Ka0AbIKTay;

- 3UAH/BI 3aTTapAbIH HIbIFapbIHAbUIapbiH EO neHreifine neilin azaiTy;

- KOpILIaFraH opTara acepil a3airy;

-KOJAaHbICTaFbI anay merinae KO0-1 kaiiTa skaHapTyAbl )Ky3€ere achipy.

Texunukanelk Tanceipmara coiikec "AndC" AK JKD0-1 — ni kailta Kypy TEXHHKaJbIK-
HSKOHOMMKAJIBIK HETI3/IeMEHIH 0acThl MIHAETIH IIENIyre apHaJIFaH-KOpILAFaH OopTara dcepil azauTy,
EO rtananTapel neHreiinne armocdepara 3USHIbl 3aTTaplblH ILIBIFAPbUIYBIH KAaMTaMachl3 €TETIH
TaOWFU ra3/ibl Naiianany ece0iHeH 3UAHAbI 3aTTap IbIH HIbIFAPbIHIBUIAPBIH a3aUTY.

OcplraHn OalIaHBICTBI JKaHApPMal J>Kary KOHIBIPFBUIAPBIHBIH IIBIFAPBIHIBIIAPBIHA KeJeci
TaJlanTap KOWbUIaIbL:

KoHnbIpFeI, Otbin TYp1 | NO2, Mr/um?® | SOz, Mr/um? Kartsl Jepekke3
KBTIy KyaTsl OesmiexTep,
Mr/HM?

['a3 Taburu ra3 50 35 5 2010 >KbUTFBI
TypOHMHAIapHI 24

> 50 MBT Kapalaaarbl

2010/75 EC

JTUPEKTHBACHI

Kecrte 1 — Taburu razasl naiiganaHaThiH Ta3 TypOUHATAPHI YIIIH 3USHABI 3aTTapbIH MIEKT1
KOHIIEHTpaIUsIaphbl

Kecrene Eypomansik OnakteiH 2010 sxputebl 24 kapamagarsl 2010/75/EC nupekTHBachiHA
coiikec TaOuFM Tra3zbl MaiJanaHaThiH, KbUly KyaTtbl 50 MBT jkoHe onaH >koFaphl ra3 TypOMHaIapbl
YIIiH OENTUIEHTeH 3USHIBI 3aTTap/bIH IIEKTI KOHIEHTpAlUsIapbl KOPCETUITeH. ATalFaH AUPEKTHBA
OHEPKACINTIK KOHJBIpFbUIapAaH arMocdepara MIbIFApbUIAThIH JacTaylIbl 3aTTaplblH  KeJeMiH
IIEKTEYTe JKOHE KOpIIaFaH OpTaHbl KOPFay JICHT€HiH apTThIpyFa OarbITTalFaH.

KazauapIkTapIbIH MIBIFAPBIHABLIAPBIHIAFEl HETI3T1 JIACTAyIIbl KOMIIOHEHTTEpre a30T AUOKCHII
(NO3), kykipt amokcuai (SO:) xoHe KATThl OeJimiekTep )aTaabl. TaOWFW Ta3Abl OTHIH PETiHIIE
KoJJTaHFaH karjgaiaa NO: ymIiH IIeKTi pykcar ertinreH kKonmeHtpamus 50 mr/mm3, SO: ymin 35
MI/HM?, an KaTThl OenmiekTep YuIiH 5 mMr/HM® neHreifinne OenrineHreH. bys xepcerkimTep TaOuFu
ra3qpliH 0acka Ka30a OTHIHIAPBIMEH CAJBICTHIPFaHA KOJOTHSIIBIK TYPFBIIAH aHAFYPJIbIM Ta3a OTHIH
€KeHIH JoNeNIen .

bepiniren HopmaTuBTEpAl cakTay aTMoc(epaiblK ayaHbIH JacTaHyblH TOMEHJETyre, ajaam
JeHCAyJbIFbIHA KEJeTiH 3USHABl OoCepll aszalTyFa KOHE OHEPreTUKANblK KOHJIBIPFbLIAPIbIH
9KOJIOTHSIIBIK KayINCI3MIriH KaMTaMachl3 eryre MyMKiHmik Oepemi. CoHbIMEH Katap, OyJI Tajmanrtap
JHEpPreTHKa cajachlHAa 3aMaHayH, JXOFapbl THIMIII JKOHE TOMEH SMUCCHSIIBI TEXHOJIOTHUSIApIbI
€HT13y1H MaHBI3bLUIBIFBIH KOPCETEII.

Byn makanana 6i3 200-250 MBT cTaHUMsUTapbIHBIH KOCHApJIaHFaH 3JIEKTP KyaTblH aly YIIiH
KD0-1 xaiita KypyablH Kejlecl HYCKACHIH YCBIHJIBIK, JKaJIbl AJIEKTP KyaTbhl N3=4*50,5=202 MBrT
oomnatein 4 I'TY SGT-800 xouabiprbicel xoHe 4 [1-140 (SGT-800 momudukaiuscel) KaiiTta eHACY
KazanabIKTapsel skoHe SST-400 2 BTK ychiHbLIIaIbL.

Siemens SGT-800 (1.1 cyper) eHepKacinTiK Ta3 TypOMHACHI KOTCHEpAIMs MEH apaliac LUKIIIe
©31H JKaKChI JKarbIHaH KepceTTi. O )KoFapbl CEHIMAUTIKTI, KaparmabIM TEXHUKAIBIK KbI3MET KOPCETY/Ii,
KapamaibIM JU3aifH]bl, TOMEH IBIFAPBIHIBLTIAP/BI )KOHE KOFAphl THIMILTIKTI OipiKTipei.
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1.1 cyper — Siemens SGT-800 ra3 TypOUHAIBIK KOHIBIPFHICHI

SGT-800 — 15 catbuibl kKoMIpeccopsl 0ap Oip OchbTi TypOMHA, OHBIH aJFAIKbl VI CTAIIMOHAPIIBIK
caThIChl aifHBIMAJIBI TeoMeTpusira ue. KanaximanapaslH yIITapbIHIaFl aFbIll KeTyl a3zaity ymiH 4-15
caThlIbl a0pa3UBTI THIFBI3NAFBIITAD KOJIAAHBLIAIbI. DJIEKTPOH/BI COyJIEMEH JOHEKEepJIEHIeH IUCKLIep
KOMIIPECCOP POTOPBIH KYPanIbl

1.2 kecte — SGT-800 ra3 TypOUHACHIHBIH TEXHUKAJIBIK CUIIATTAMAJIaPhl

Kyatst 50,5 MBT

OT1bIH Taburu ras, CyMbIK OTHIH
Kuimik 50/60 I'n

Bpytro [1OK-i 38,3 %

MEHUIIKTI )KbUTY HIBIFBIHBI 9389 k/Ix/xBt*car
TypOuHaHbIH aliHaTY KbULAAM/IBIFbI 6608 aiin/mMuH
Kpicy koadduimenTi 21.0:1

[Iprrap raznap MbIFBIHBI 134,2 xrlc

HIprrap ra3map TeMnepaTypacsl 553°C

NOy mbIFBIHIBLTAPHI <15 ppm

DJEKTP CTAHIUSCHIHBIH KyaThl 143,6 MBT

OnexTp craHiusichIHBIH [TOK-1i 55,4 %

MEHITIKTI )KbUTY HIBIFBIHBI(HETTO) 6494 xJIx/xBr*car
I"a3 TypOuHaIapbIHBIH CaHbI 4

TexHUKaIBIK KBI3MET KOPCETy JKOHE OTBIH IIBIFBIHAAPHl OMIpIiK IMKJ IIBIFBIHIAPBIH
AHBIKTAUTBIH HETI3ri (akropiap Oobin TaObUIaabl. TeXHHKAIBIK KBI3MET KOPCETY LIBIFBIHIAPBIHBIH
eCyl OTBIH IIBIFBIHJAPHIHBIH TOMEHCYiHe OaillaHBICTBI OOMAIbl, all OTHIH OaFachIHBIH ©CYl HETi3ri
(bakTopnapablH 0ipi — THIMAUTIKTI aHbIKTaib! (1.3 cypeT). OTBIHHBIH JKOFapbl OaFachIMEH KbLTY JKOHE
AJIEKTP DHEPTHUSCHIH OIPIKTIPUIreH OHIIPY KOJaiiel menriM Oonbin Tadbutanel. TuimaimikTi 4 %-ra
apTTHIPY O/IETTE OMIPIIK LUK MIBIFBIHAAPIH mamMaMeH 15 mummunon AKLL nommapeiaa a3aiitaisl.
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1.3 cyper — OTBIH MEH TEXHUKAJBIK KbI3MET KOPCETY IIBIFBIHIAPBIHBIH dCepi

Cyperre ra3-TypOMHAIBIK KOHABIPFBIA OTHIHIBI JKAFbl KOHE TEXHUKAIBIK KBIXMET KOPCETY
UIBIFBIHAPBIHBIH KOHABIPFBIHBIH KYMBICBIHA THIMALUIIK 9cepl KepceTuireH. MyHnai Tanjgay THIMII
XKaOJIBIKTBIH JKOFaphl OaCTANKhI MIBIFRIHIAPHIH OOJAIIAK MaiiIanaHy MIBIFBIHIAPBIHBIH KbICKAPyBIMEH
CAITBICTBIPY apKbUIBI HHBECTHUIMSUIBIK MISIIiMIepAl Oaranayra kemekTecei. XKammbl sxarpaiina XK20-1
ni HakThl ockiHaai ['TK Mmen xabapikray tuiMai menrimaepaid Oipi. Keneci manp3asl ['TK syMBICH
YIIiH MaHBIB3ABl Ke3eHACP/IiH Oipi OOJIBINT OHBIH >KYMBICBIHBIH KaWTa-oHJETINl Ka3aHMEH OailaHbICHI
canananel. COHIBIKTaH oOChl OaimaHbpicThl aliKpIH KepceTeTiH ['TK HBIH TYNKUTIKTI KBUTYJIBIK
cy10ackiH YChIHaMBIH. JKBUTYJIBIK CyJ10a/1a ra3 TypOHHAIBIK KOHIBIPFBI MEH TTaiJaJIaHFbIII Ka3aH jKOHE
Oy TypOHMHACHI apachIH/a OTETIH TEXHOJIOTHUSIIBIK IPOIIecCTep OasHIaIFaH.

by Tvpbunace:

meIFeIHOap 15%
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1.4 Cyper — I'TK-XKD0 cynbansIk KepiHici

[1-140 kaiiTa eHIey Ka3aHIBIFBI Oy WIBIFApy HEMECE CyJbl JKbUIBITY VIIIH IaiJIaJaHbUIFaH
ra3apblH KaJJAbIK JKbUTYBIH KOJIaHY apKbUIBI JKbUTY 3HEPTeTUKACHIHIAFbl KbUTY IIBIFBIHBIH a3alTy
YILIiH KOJAAHBLIA/IbI.

122



Me:xaynapoaublii HayuHbIii ;kypHaa AKAJTEMUK Ne 1.(300) 2026 r.

[1-140 kaiita eHIey Ka3aHIBIFBI OHIIPICTIK KOHIBIPFBUIAPAAH, KOOiHece Ta3 TypOWHAIaphIHAH
HeMece Oy Ka3aHABIKTapblHAH INBIFATHIH Ta3fAapAblH (U3MKAIBIK JKbUIYBIH TaiianaHy HpPUHLHII
OoMBIHIIIA )KYMBIC icTeli. JKoFaphl TeMItepaTypalibl ra3 KOCHAachl Ka3aHIBIKTHIH KBLUTY aliMacy OeTTepi
apKbLIbl O©TE/i, OHJA JKbUIy CAJKBIHIAATKBIIIKA (CyFa) Oepineni, OHbl OyFa aWHaNIbIpaZbl HEMece
KBUIBITY HEMECE BICTHIK CY JKYWenepl YIIiH CcyAbl KbI3aeipaabl. OHBI KOJAAHYIBIH HET13T1 MaKcaThl-
OHJIIPICTIH JKaIIbl SHEPrus TUIMAUIIIH apTThIPY JKOHE Oackallla »OFajiFaH >KbUTYJIbl YOI apKbLIbI
Naiajnady MbIFBIHAAPBIH a3aUTy.

1.5 kecre — I1-140 kaiiTa eHAey Ka3aHAbIFBIHBIH TEXHUKAJIBIK CUIIATTaMaIaphbl

MapameTp aTaybl MaHi
EcenTenrex *plTy OHIMALIIT] 12,7 MBT
[lIbirap ra3zipl TYTHIHY 102,5 kr/c
[lIbirap raznappiH TEMIIEpATYPaCh 306 °C
[IIpIraThlH ra3aapablH TEMIEPaTypachl 126 °C
CyapIH €CEeNTIK IIBIFBIHBI 243 1/y
JKyYMBIC KbICBIMBI 1,4 Mla

Siemens Energy xommanusicel mbirapran SST-400 Oy TypOuHAckl opTypiii cajajapia dJIEKTp
SHEPIUsACHIH J)KOHE MEXAHUKAJBIK JKETEKTI OHJIpYre apHaJFaH KOFapbl TUIMJI ©HEPKICINTIK LIeNIiM
00 TabbuTaBl. TypOMHA MOIYJBAIK JU3aHHBIMEH €peKIIeNeHe a1, Oyl OHbI TalChIPbIC OEpPYIIIHIH
HaKThl TajanTapbiHa OeiiMaeyre MYMKIHIIK Oepesii )KoHe KbICKA ICKe KOCY YaKbIThl MEH >KYKTEeMEHIH
e3repyiHe KbUIIaM Kayar OepeTiH KeieHeH (iianeii 6ap CUMMETPHSIIBI KOPITYC.

1.6 xecte — SST-400 Oy TypOMHACHIHBIH TEXHUKAJIBIK CHIIATTaMaJIaphbl

MapameTp aTaysbl MaHi

KyaTbl 65 MBT geiin
AlHaNy *blngamabiebl 7 100 06/mMuH geiin
By KbICBIMBI 140 Gap-ra neliiH
by Temnepatypachbl 540 °C

SGT-800 srcone SST-400 b6ap BI'K scannvl cxemacwl:

- SGT-800 ra3 TypOWHACHl SJEKTp SHEPTUSCHIH OHIIpedl MKOHE >KOFaphl TEeMIIEpaTypajbl
naijanaHbUIFaH ra3aap/isl MbFapabl;

- Kaiita enyiey kazanapirsl Oy MIbIFapy YIIiH MaijalaHbUIFaH ra3aap/IblH JKbUTYbIH Maii1anaHabl;

- SST-400 Oy TypOunacel Oys1 Oyabl KOCBIMINIA AJICKTP SHEPTUSACHIH OHIIPY YIIiH MaigaiaHajbl,
OYJ1 KOHABIPFBIHBIH KaJIITbl KyaT IIBIFBIMBIH apTTHIPAIIBI;

- KonaeHcaTop »KoHEe canKbIHIATy JKyHesnepi CyIbl alHaaIMalbl Ka3aHJbIKKa KaHTapyzbl
KaMTaMachI3 eTeIi.

- SGT-800 ra3z typounaceiMen Oipre BI'K kypampinma SST-400 maiimanany KOHABIPFBIHBIH
KOFapbl KBl THIMAUIITIHE KON JKETKI3yre, HSKOHOMHUKAIBIK THIMAUTIKTI IKaKcapTyFa JKOHE
9KOJIOTUSUIBIK JKYKTEMEHI a3aiiTyFa MYMKIHJIIK Oepeii.

KopbITbIHIBI

TeXHONOTHUSITBIK KaHFBIPTY XKOHE TUIMILTIK.

K30-1-1i Kaifta Kypy asceiHAa 37ekTp KyaThiH 173 MBt-tanm 250 MBT-Ka aeiiiH apTThIpy
ke3zaenreH. by Makcarta aneMIiK TOKipuOeae e3iH kKakChl JKkaFbIlHAH KepceTkeH Siemens SGT-800
ra3 typounanapei, [1-140 kaiita eHIey KazaHABIKTApBIH xkoHE SST-400 Oy TypOMHAIAPBIH KEUIeH TI
TYpAe KOJJaHy YChIHBLIaAbl. MyHIall apanac MUKIAL JKYHE AJIEKTP SHEPTUSCHIH OHIIPY TUIMIUTITIH
(ITOK) 55,4 %-ra neifin xeTKizyre MyMKiHAiK Oepeni. JKpITy MEH AJIEKTp PHEPTUSCHIH apajiac eHIipy
(xoreHepaiys) apKbUIbl OTHIH IIBIFBIHBIH aiiTapibikTail yHemaeiai. XKaoapikTeiH [TOK-1H Hebopi 4%-
Fa apTTHIPY/IBIH 631 KO0aHBIH OMIPIIiK TUKITIHACTI BIFRIHAAPALI 15 Muumon AKUI nomtapeina aeiin
a3alTyra JKarJaau xacamzisl.
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’KobGaHbrH OacThl MIHAETTEPIHIH Oipi — SKOJOTHSUIBIK MaHBI3ABUIBIFEL. KallaHBIH OpTaIbIK
OeJiriHe OpHaJacKaH CTAHIUSHBIH KOpIIaFaH OpTaFa TUTI3€TiH 3USHBIH TeMeHAeTy. TaOuru ra3mbl
HETI3Ti OTHIH pETiHAE MaiifaiaHy >KOHE 3aMaHayH TEXHOJOTHUIAPAbl €HTi3y AapKbUIbl 3HSHIBI
3artapablH  (NO2, SO: koHe KarTel Oemmiekrep) uibIFapblHAbUIapbiH  Eyponaneik  Onak
mupexktuBanapbiiblH  (2010/75/EC)  katan TanmanTapblHa COMKECTEHAIPY JKocmapiianFaH. A30T
okcuaTepiHiy (NOX) mBIFBIHABUIAPBIH 15 PPM neHreilineH acblpMay MYMKIHAIT Tya/bl.

KD0-1 AnmaTel KalnachlHbIH OpPTajblK O6JIrIH JKbUIyMEH KamMTaMachl3 €TEeTiH Heri3ri OyblH
6oubin Kana Oepeni. Kalita Kypy >KyMbICTaphl asKTaJlFaH COH CTaHLUS:

250 MbIHFa KYBIK TYPFBIH/BI JKOHE 4 MJIH LIApIIbl METPJIEH acTaM TYPFbIH YU alaHbIH Y3/1KCi3
KBUTyMEH KaMTHU/IbI.

OHeprus KYHWeCIHJErl IKYKTeMeJeplAl MaHeBpJiey MYMKIHAIriHE ue OoJibll, eHIpIiH
SHEPTeTUKAIBIK KAyINCI3IITH HBIFATaIbI.

Tyiingent kenrenae, XXD0-1-n11 BI'K TexHonorusicelHa Kelnipy — Oy TE€K KyaTThUIBIKTHI
apTTBIpDy FaHa €MeC, COHBIMEH KaTap METranojUCTIH 3KOJOTHMSUIBIK KaFAaWblH JKaKCapTyFa >KOHE
SHEpPrusi OHIIPYJIH SKOHOMMKAJIBIK THUIMIUINH 3aMaHayd JeHredre ketepyre OarbITTajfaH
CTpATETHSUIBIK MAaHBI3/Ibl KaJIaM.

[Taiinananran oneduerTep

1. Eyponansik Onax JupextuBacsr: Directive 2010/75/EU of the European Parliament and of the
Council of 24 November 2010 on industrial emissions (integrated pollution prevention and control);

2. b. Opaz6aes atbiaarsl «An9C» AK KD0-1-ai kaifta Kypy *oHe KeHeUTy OoiibIHIIa
TEXHUKAIBIK-DKOHOMUKAJIBIK HET13/IeMe MaTepHalAaphbl;

3. KopnioparusTik ecenrep: «Anmatsl tekTp cranmusuiape» AK (AnDC). 2020-2025 sxpuimapra
apHaJIFaH eHJIIPICTIK KOPCETKILITEP MEH J1aMy CTPaTETUsCHI;
4. TTapora3zoseie yctanoBku (I1I'Y). [OnexTpoHnbik pecypce]. Pexum gocryma:
https://leomaschinen.ru/information/parogazovye-ustanovki-pgu-ustrojstvo-i-printsip-raboty/;
5. TemsbipkanoBa 3.K. MccnenoBanue sK010ruyeckux npo0saeM TeraIoTeXHOJIOTHYeCKoro
npousBojcTBa (Ha mpumepe TOLI, r. Anmartel): auc. nok. Hayk: 23.05.18 — Anmarsr: AY3C, 2018.
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Abstract

TikTok, as a global short-video platform, has become a vital carrier for international Chinese
education with its high penetration, strong interactivity and algorithmic recommendation. This paper
analyzes the current advantages and existing dilemmas of international Chinese education
communication on TikTok, and constructs a multi-dimensional communication strategy from content
creation, cross-cultural adaptation, user interaction and brand operation. It aims to break the limitations
of traditional teaching, improve the acceptance of Chinese learning among global young users, and
provide a practical path for the digital transformation of international Chinese education.

Keywords: TikTok; International Chinese Education; Communication Strategy; Cross-cultural
Communication; Short-video Teaching

1. Introduction

Against the background of globalization and digitalization, international Chinese education is
accelerating its shift to online and social platforms[ ]. TikTok covers more than 150 countries and
regions, and its short, vivid and scene-based content form fits the fragmented learning habits of young
people[ ]. Compared with traditional classroom and formal teaching materials, TikTok lowers the
threshold of Chinese learning, integrates language teaching into daily scenes, and realizes the
integration of education and entertainment[ ]. As a global short-video platform with billions of active
users, TikTok has broken the geographical and temporal constraints of traditional international
Chinese education, making Chinese learning more accessible and popular among global youth groups,
and gradually becoming an important new carrier for the international dissemination of Chinese
language and culture[ ]. However, problems such as homogeneous content, insufficient cross-cultural
adaptation, and weak systematicness still restrict the communication effect. This study focuses on
optimizing communication strategies to enhance the influence and practicability of international
Chinese education on TikTok.

2. Advantages of TikTok for International Chinese Education

TikTok provides unique advantages for the promotion and practice of international Chinese
education, mainly reflected in learning forms, communication mechanisms and community ecology[ ].
Firstly, the platform’s 15-60 second short videos are highly compatible with users’ fragmented time,
enabling convenient and flexible learning anytime and anywhere[ ]. The audio-visual integrated
presentation makes abstract Chinese characters, tones and grammatical rules more intuitive and easier
to understand, which can effectively stimulate learners’ motivation and interest in Chinese learning| ].
Secondly, TikTok’s big data algorithm supports precise content push, which can directly recommend
Chinese learning resources to target groups, greatly expanding the coverage of international Chinese
education and effectively reducing the cost of cross-cultural communication[ ]. In addition, the
platform has a highly interactive community ecology supported by functions such as comments, duets
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and stitches, which realizes real-time communication and feedback between content creators and
language learners[ ]. User-generated content and secondary communication further enhance learning
stickiness and promote in-depth cross-cultural communication.

3. Existing Dilemmas

3.1 Content homogeneity: Most videos focus on simple oral phrases, lacking systematic and
progressive teaching design.

3.2 Cross-cultural inadaptation: Ignoring cultural differences leads to low acceptance in specific
regions.

3.3 Weak professionalism: Few certified teachers participate; content accuracy and authority are
insufficient.

3.4 Lack of closed-loop operation: Difficult to transform short-video traffic into systematic
learning users.

4. Communication Strategies

4.1 Refined Content Strategy

Establish a progressive content system: basic pronunciation, daily dialogue, situational
expression, cultural stories. Use micro-teaching mode to convey 1-2 key points per video[ ]. Integrate
Chinese food, festivals, customs and other cultural elements to realize the integration of language and
culture.

4.2 Cross-cultural Adaptation Strategy

Localize content according to regional culture and user habits[ ]. For example, use local
languages for subtitles in Central Asia, and combine campus life for young students. Respect cultural
taboos and highlight common values to reduce communication barriers.

4.3 Interactive Operation Strategy

Launch challenges such as SpeakChinese, set question-and-answer sessions in comments, and
carry out live teaching. Encourage users to create and share, forming a co-construction community.
Improve multi-terminal subtitles and translation functions to lower understanding barriers.

4.4 Professional and Brand Strategy

Invite certified Chinese teachers and cultural experts to participate in creation. Cooperate with
Confucius Institutes and overseas educational institutions to enhance authority. Build official accounts
to form a traffic closed loop from short videos to systematic courses.

5. Conclusion

TikTok provides a new low-threshold channel for international Chinese education. By
implementing refined content, cross-cultural adaptation, interactive operation and professional brand
strategies, we can effectively improve communication efficiency, attract more young people to learn
Chinese and understand Chinese culture. In the future, combined with Al technology and personalized
recommendation, international Chinese education on TikTok will be more systematic and intelligent,
promoting the diversified development of international Chinese communication.
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HCCJEJOBAHUE TEXHOJIOT'MU U MTIOKA3ATEJIENA BE3OITACHOCTH CYXUX
3ABTPAKOB ®YHKIIMOHAJIBHOI'O HASHAYEHUSA

900yaau 3apuna MyxameoKananusaxKpl3vl

Mazucmpaum 2 kypca,

Kaszaxckuti HayuonanbHwlll acpapHulil UCC1e008amenbCKull yHusepcumen,
Kaszaxcman, 2. Anmamor

AHHOTALUSA

B cratbe mpeacTaBiaeHbl pe3ybTaThl UCCIeI0BaHUN, HAIIPABIEHHBIX HA pa3paboTKy U HaAy4dHOE
000CHOBAaHHE TEXHOJOTMH (PYHKIIMOHAIbHBIX CYXHX 3aBTPAaKOB C IOBBIIIEHHBIMHU I10Ka3aTelsIMU
MUILEBOM IEHHOCTH U 0€30IaCHOCTH.

AKTyallbHOCTh Pa0OTBI 0O0YCIIOBJI€HAa POCTOM TOTPEOUTEIBCKOTO CHpOca Ha TPOIYKTHI
OBICTPOrO TPHUTOTOBJIEHUS, COYETAIOIIME YA00CTBO YHOTPEeOIEeHUs, BBICOKYIO OHOJIIOTHYECKYIO
LIEHHOCTb U COOTBETCTBHE COBPEMEHHBIM TPEOOBAHUSIM 0€30IIaCHOCTH.

B xozxe uccienoBanus NpoBEAEH aHAIU3 CHIPHEBBIX KOMIIOHEHTOB, TEXHOJIOTMUECKUX ITAIlOB
IIPOM3BOJICTBA U (PAKTOPOB PUCKA HA PA3IMYHBIX CTAUAX MOJTyUYEHUS IPOLYKIIUH.

PazpaboTtanbl perientypsl pyHKIHMOHANBHBIX CYXUX 3aBTPAKOB B BUJIE 3JIAKOBBIX OATOHYMKOB C
HCIIOJIb30BAaHNEM PACTUTENBHBIX oOoraturesneit (opexu, CyxoppyKTbl, MEN).

BrimonHeHna oneHka (U3MKO-XUMHUYECKUX, OPTaHOJENTUYECKHMX M MHUKPOOMOIOTHYECKUX
MoKazarejae SKCIepUMEHTAIbHBIX 00pa3lioB, a TaKXe MCCIEA0BAHO BIMSHHME (PYHKIIMOHAIBHBIX
N100aBOK HA Ka4€CTBO U CPOKH XPAaHEHUS MPOAYKIIUH.

OOBEeKTOM HCCIEAOBaHUN SIBISIOTCS CyXHe€ 3aBTpakd (YHKIHMOHAJIBHOTO HA3HA4YEHHUS Ha
OCHOBE 3JIaKOBOTO CBIpbs, pa3paboTaHHble B (OpME 3IaKOBBIX OATOHUYMKOB C J100aBJICHHUEM
PaCTUTENBHBIX U OMOJIOTHYECKH aKTUBHBIX KOMIIOHEHTOB.

IIpenmMeTom  HccnenoBaHUs — SBISAIOTCA — TEXHOJIOTMYECKHE  IPOLIECCHI  MPOM3BOJACTBA
(YHKIMOHATBHBIX CYXHX 3aBTPAKOB, a TAaK)Ke MOKa3aTeld UX KadyecTBa M 0e30MacHOCTH, BKIIIOYas
(U3NKO-XUMHUYECKUE, OPraHOJICNITHUECKUE M MHKPOOHOJIOTHYECKUE XapaKTEPUCTUKHU, U BIMSIHUE
(yHKIIMOHATBHBIX 100aBOK Ha (hOPMHUpPOBaHHE CBONCTB TOTOBOM MPOAYKIIHH.

I. BBEJIEHUE
CoBpeMEHHbBIE TEHJIEHIUU pa3BUTHsI MHIIEBOM IPOMBIIUIEHHOCTH OpPUEHTHUPOBAaHbl Ha

CO3/IaHHE TPOJIyKTOB, OTBEYAIOIIMX MMPUHIIMIIAM PAIlMOHAILHOTO U 3IOPOBOTO MUTAHUS, 00JIaAOIIHX
BBICOKOH THINEBONW M OMOJOTUYECKON IIEHHOCTHIO, a TaKKe yJI0OCTBOM mMoOTpedieHus. B 3Toii cBs3m
oco0oe 3HaueHHWE TMPUOOPETAIOT CyXue 3aBTPaku (YHKIIMOHAIBLHOTO Ha3HAYCHHS, CIOCOOHBIE
YAOBJIETBOPATh MOTPEOHOCTH PA3NUYHBIX TPYIIN HACEICHHUS B TOJHOLIEHHOM M cOajaHCHPOBAaHHOM
MUTaHUH.

Cyxue 3aBTpaku Ha 3€pPHOBOI OCHOBE MPEICTABISIOT CO00 OOLMIMPHYIO TPYIITy MPOIYKTOB,
MOJTy9aeMbIX B PE3yJIbTaTe TEXHOJIOTUIECKOU TepepaboTKU 3€PHOBOTO CHIPhS M XapaKTePU3YIOIIUXCS
BBICOKOW CTENEHbI0 TOTOBHOCTH K yMHOTpeOsieHHio. VX momyisipHOCTh OOYCIIOBJIEHA YIOOCTBOM
WCIIOJIb30BAHUS, UTUTEIHLHBIM CPOKOM XPAHEHUS M BO3MOXKHOCTBHIO BKJIFOUCHHSI B COCTaB IIUPOKOTO
CHeKTpa (YHKIHMOHAIBHBIX HMHIPEIUEHTOB. B COBPEMEHHBIX YCIOBUAX JaHHbIE MPOIYKTHI
paccMaTpuBalOTCAd Kak BaKHBIM 3JIEMEHT pallMOHA, CIIOCOOCTBYIOMIMM OOECHEeUeHHI0 OpraHu3Ma
HEO0OXOIMMBIMH HYy TPUEHTAMHU.

Opnako TpaJAMIIMOHHBIE TEXHOJOTHH TMEepepadOTKU 3epHa, HAIMpaBJICHHbIE Ha YIy4IICHHE
OpPTraHOJENTUYECKUX CBOMCTB M TEXHOJOTMYHOCTH MPOAYKIIHH, YACTO COMPOBOXKAAIOTCS MOTepen
OMOJIOTMYECKH aKTHBHBIX BEIIECTB, COACPXKAIIUXCS B 00OJOUYKAX, allEHPOHOBOM CIIO€ U 3apOJbIIIe
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3epHa. DTO TMPHUBOIUT K CHUKCHHUIO COJCPXKAHMS IHUIIEBBIX BOJIOKOH, BUTAMHUHOB, MHHEPAIBHBIX
BEIIECTB U JIPYTMX IIEHHBIX KOMIIOHCHTOB, YTO OTPAaHWYHMBACT (PYHKIIMOHAIBHBIC CBOWCTBA TOTOBOM
MPOIYKITUH.

B cBs3u ¢ 3TUM 0COOyI0 aKTyalbHOCTh MPHOOpETaeT pa3paboTKa HOBBIX BHUIOB CYXHUX
3aBTpPaKOB, OCHOBAHHBLIX Ha HMCIOJB30BAHUH LCJIBHOI'O U 3JIAKOBOTO CBIPbS, @ TAKIKC OGOI‘&H.[éHHBIX
(yHKIMOHATIBHBIMU UHI'PEAUEHTaMU PaCTUTEIILHOTO MPOUCXOXKICHUS. [IepcriekTUBHBIM
HaIpaBJICHUEM SBJIACTCA CO3JaHUC IMMPOAYKTOB B (bopMe 3JIAKOBBIX 6aTOH‘-II/IKOB, KOTOPBIC MO3BOJIAIOT
COYETaTh BBHICOKYIO IMHIIEBYIO [IEHHOCTbh, YJ00CTBO YHOTPEOJIICHUS U TEXHOJIOTHYECKYIO JOCTYITHOCTh
MPOU3BOJICTBA. BBejeHnEe B peuenTypy OpexoB, CyXO(pPYyKTOB, MeJa M MOJIOYHBIX KOMIIOHCHTOB
CIOCOOCTBYET  MOBBIIICHUIO  OHMONOTUYECKOW  IIEHHOCTH MOPOAYKIMH M yIydlleHHI0 &
OPTraHOJENTUYECKUX XapPAKTEPUCTHK.

CrnemyeT OTMETUTH, YTO Ha COBPEMEHHOM pbIHKE Pecmybnuku Kazaxcran 3HAUUTENBHYIO JTOITIO
3aHUMAOT HMMIIOPTHBIC CYXHUC 3aBTpakKu, B TO BpCMA KaK OTCYHCCTBCHHOC IIPOU3BOACTBO
(YyHKIMOHATBHBIX TMPOAYKTOB JIaHHOM KAaTeropuu pa3BUBAETCsl HEJOCTATOYHO aKTUBHO. OTO
00yCIIOBIMBACT HEOOXOMMOCTh IIPOBEICHHS HAYYHBIX UCCIICIOBAaHUM, HAIPABICHHBIX HAa pa3pa0dOTKy
KOHKYPEHTOCTIOCOOHBIX TEXHOJIOTUH TIPOU3BOJICTBA CYXHX 3aBTPAKOB C TIOBBINICHHBIMH ITOKA3aTEIISIMA
KayecTBa U 0€301MacHOCTH.

Ocoboe BHHMMaHHME TpH pa3pabOTKe HOBBIX MPOIYKTOB JOJKHO YAETSATHCS BOIMPOCAM
0€30MacCHOCTH, TIOCKOJBKY  HCIIOJIb30BAaHME  PA3HOOOpPA3HBIX HWHTPEAMEHTOB M  W3MEHEHHE
TCXHOJIOTHYCCKUX PCIKUMOB MOTYT COIIPOBOKAATHCA pUCKAMU MI/IKpO6I/IOJIOFI/ILICCKOFO, XUMHWYECCKOI'O
1 (PU3MYECKOTO 3arps3HEHus. B 3TOH CBSA3M aKTyalbHBIM SIBISIETCS KOMIUIEKCHOE HCCIIEIOBAHNE
(akTOpOB, BIMAIONINX Ha 0€30MaCHOCTh MPOIYKIIMK Ha BCEX ATAlax TEXHOJIOTUYECKOT0 MpoIiecca.

Taxkum oOpazoM, pa3padoTka PyHKIIMOHATHHBIX CYXHX 3aBTPAKOB Ha OCHOBE 3JIaKOBOTO CBHIPHS
C HWCHOJb30BAHWMEM OHMOJIOTMYECKH aKTHBHBIX KOMIIOHCHTOB, a TaKXE€ HCCICJOBAaHUC HX
TEXHOJIOTHYECKUX U OE30MaCHOCTHBIX XapPaKTEPUCTHK, SIBIISICTCS aKTyalIbHOW HAYyYHO-TIPAKTHYECKON
3ajaueii, HaNpaBJICHHON Ha TIOBBIICHHE KayeCcTBa MHUTAHUS HACEJICHUS W Pa3BUTHE OTEYCCTBEHHOU
MUIIEBON MTPOMBIIIIJICHHOCTH.

I1. JATEPATYPHBII OB30P

2.1 CoBpeMeHHOE COCTOSIHME M 3HAYeHHMe CYXUX 3aBTPaKOB (YHKIHOHAIBHOIO
HA3HAYeHUS

Cyxue 3aBTpaku SIBISIOTCS OJHMM U3 HaubOosee pacnpoCTpaHEHHBIX BHUIOB IPOAYKTOB
MUTaHUS Ha 3€PHOBOIl OCHOBE, IIMPOKO MCIIOJNB3YEMBIX B €KEJHEBHOM palMoHe HaceneHus. OHH
MPEJICTABISAIOT COOON MPOAYKTHI BBICOKOW CTENEHHW TOTOBHOCTH, M3TOTaBIMBAEMble M3 Pa3IUYHBIX
BHUJIOB 3E€pPHOBOIO ChIpbsl (OBEC, MIIEHMIA, KyKypy3a, PpHUC), IOABEPTHYTOIO0 TEXHOJIOTHYECKOU
00paboTKe, BKIIOYAsSIKCTPY IMPOBaHKeE, 3anekanue win cymky ([1]).

B nocnennue roapl HaOMIOMAETCS YCTOMUMBBINA POCT HHTEpECa K MPOAYKTaM (PyHKIMOHATBHOTO
HA3HAYEHUS, YTO OOYCJIOBJICHO HM3MEHEHHEM IMIIEBOTO IOBEICHUS HACEICHUS M CTPEMJICHHEM K
310poBOMY 00pa3y >ku3HH. DYHKIMOHAJIbHBIE CyXHE€ 3aBTPAaKd PACCMATPUBAIOTCS HE TOJBKO Kak
HMCTOYHUK DSHEPIruu, HO M Kak MPOAYKThI, CIIOCOOHBIE OKa3bIBaTh IOJIOKHUTEILHOE BIMSHHUE Ha
3JI0pOBbE YeNOBeKa Oarofaps Coep:KaHnui0 OMOIOTHYECKH aKTUBHBIX KOMIIOHEHTOB.

HayuHble uccnenoBaHus MOATBEPKAAIOT, UTO PETYISIPHOE MOTPEOIEHUE 36PHOBBIX 3aBTPAKOB,
0COOEHHO Ha OCHOBE IIEJIFHOTO 3€pHa, CBS3aHO C IMOBBIIIEHHBIM IOCTYIUICHUEM BHUTAaMHHOB,
MUHEpAJIbHBIX BEUIECTB M IMHUILIEBBIX BOJOKOH, a TAKXE CHIKEHMEM DPHUCKAa Pa3BUTHUSI CEPACUHO-
COCYAMCTHIX U MeTabommnueckux 3aboneBanuii ([1]). DTo 00yCIOBICHO HATUYHEM B 36PHOBOM CHIPhE
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(yHKIIMOHATBHBIX KOMIIOHEHTOB, TAKUX KakK -TJIIOKaHbI, (eHOJIbHbIE COETMHEHNUS, TUIIIEBbIE BOJIOKHA
Y aHTHOKCHJIAHTHI.

Takum oOpa3om, cyxue 3aBTpaku (pyHKIIMOHAIBHOTO Ha3HAUYCHHS 3aHHUMAIOT Ba)KHOE MECTO B
CHCTEME DPALMOHAIBHOTO MHUTAHUS W MPEJCTABISAIOT 3HAUYMUTENBHBIA MHTEpEC KaK OOBEKT HAyYHBIX
WCCIIeIOBAaHHH U pa3pabOTKH HOBBIX BUIOB IPOTYKITUH.

2.2 CpIpbeBble KOMIOHEHTHI M (YHKIHOHAJIbHBbIE HHIPEIHMEHTHI B COCTABEe CYXHX
3aBTPaKoB

OcHoBOH (DYHKIIMOHAJIBHBIX CYXHMX 3aBTPAaKOB SIBJIIETCS 3E€pHOBOE ChHIPbE, oOOIagaroliee
BBICOKOM MHILEBOM [IEHHOCTBIO U COJEpIKAIlUe NIMPOKUHN CIEKTP OMOJOTHYECKH aKTHUBHBIX BEILECTB.
B uacTHOCTH, IleNbHBIE 3JTaKU SBISIFOTCS HCTOYHHKOM OEJIKOB, CIOKHBIX YTJEBOJOB, MHILEBHIX
BOJIOKOH, BATAMHHOB TPYyNIbl B 1 MUHEpaibHBIX BEIIECTB.

CornacHo nuTEpaTypHBIM JaHHBIM, 3€pPHOBBIC KYJIbTYphI COAEPIKAT 3HAYUTEIHHOE KOJINYECTBO
(YHKIIMOHATBHBIX KOMIIOHEHTOB, BKJIIOYasl MONMU(EHOIBI, KAPOTUHOUIBI, (PUTOCTEPUHBI, TOKO(EPOITBI
U [(-TJIFOKaHBI, KOTOPHIE OKAa3bIBAIOT IIOJIOKUTEIFHOE BIMSHHE Ha OOMEH BEIIECTB, COCTOSIHUE
CEPICUYHO-COCYUCTON cucTeMbl 1 MUKpOdiopy kumednuka ([2]). [IuimeBpie BoIOKHA CITOCOOCTBYIOT
HOpMaJM3alliy MHUIIEBAPEHUS, 4 AHTUOKCHIAHTHI CHI)KAIOT YpPOBEHb OKHCIUTEIBHOTO CTpecca B
OpraHusMe.

B coBpemeHHbIX pa3paboTkax (YHKIMOHAIBHBIX MPOAYKTOB MIMPOKO HCIOJIB3YIOTCA
JIOTIOTHUTEIHHBIE HMHTPEIUEHThl PACTUTENLHOTO MPOUCXOXKACHHS, TAaKUE KaK OpeXHu, CeMeHa,
CyXO(MpYKTbI, M€, a TakXe MOJIOYHbIE KOMIIOHEHTHl. MX mpHMeHeHHe TO03BOJISET TOBBICUTH
coJiepaHue OeNKOB, MOJE3HBIX XKUPOB, BUTAMHHOB M MUHEPAIbHBIX BEIIECTB, a TAKKe YIyUIIUTh
OpTaHOJENTUYECKHE CBOMCTBA POy KITHH.

Oco00€ 3HaYeHHE UMEET MCITOIb30BaHUE 3JIAKOBBIX CMECEH, ITO3BOJIIOMMX 00eCeUnuTh Ooee
cOayaHCUPOBAaHHBIN AMHHOKHCIIOTHBIH COCTaB M TIOBBICHTH OHOJOTHYECKYIO IICHHOCTH IPOIYKTA.
KoMOuHMpoBanue pa3nuyHBIX BHJIOB 3€pHAa U (PYHKIIMOHAIBHBIX J00ABOK SBISETCS OJHUM U3
KJIFOUEBBIX HAIPaBIIEHUI COBEPIICHCTBOBAHUS PELETITYP CYXUX 3aBTPAKOB.

2.3 TexHoJIOrMYECKHE ACTIEKTHI H (PAKTOPbI 0€30IIACHOCTH CYXHMX 3aBTPAKOB

TexHoNOrHA NMPOU3BOACTBA CYXHX 3aBTPAKOB BKIIOYAET Psij TOCIEIOBATEILHBIX OINEpalni,
HamnpaBICHHBIX Ha (OPMHUPOBAHHE CTPYKTYPHI, BKYCOBBIX XapakTepUCTHK M oOecredeHne
0e30macHOCTH TPONYKIHH. K OCHOBHBIM JTamaM OTHOCSTCS TIOATOTOBKA CHIPhS, W3MEIbUCHHE,
CMeIIMBaHHe KOMIIOHEHTOB, (JOpMOBaHHE U TepMHUUYEcKas 00paboTKa.

B 3aBucuMOCTH OT BUAA NPOAYKTa MPUMEHSIOTCS pa3iW4Hble METOJbl 00pabOTKH, BKIIIOYAsS
IKCTPY3HUI0, 3aleKaHue U cymKy. OJHAKO TEXHOJIOTMYECKHE IPOLECChl MOIYT OKa3blBaTh Kak
MOJIOKUTETbHOE, TaK M OTPULATENIbHOE BIMSHUE Ha KadecTBO MpoayKuuu. C OAHOM CTOPOHBI,
TepMUUecKas o0paboTka 00ecreunBaeT CHIKEHHE MUKPOOHOJIOTHUECKO 00CEMEHEHHOCTH, C IPYTroi
MOJKET NMPUBOIMUTDH K YACTUIHOM MOTEPE BUTAMHHOB M 00Pa30BaHUIO HEXKENIATSIFHBIX COCTMHEHUH.

CornmacHo Hay4YHBIM [aHHBIM, 3HAUUTEIFHOE BIUSHHE Ha 0€30MaCHOCTh MPOIYKIHH
OKa3bIBAIOT IapaMeTpbl TEXHOJIOIMYECKOro IpolLecca, TaKue KaK TeMIepaTrypa, BIAKHOCTb U
IIPOAOIDKUTEIBHOCTh 00paboTku. Hapylienue 3TUX mapaMeTpoB MOXKET CIIOCOOCTBOBATb Pa3BUTHIO
MUKPOQIOPHI WK 00pa30BaHUIO TOKCUYHBIX BemiecTB ([3]).

Kpome Toro, BakHy!0 pojb UTparoT (akTOpbl, CBSI3aHHbIE C KayeCTBOM HCXOJHOIO ChIph,
YCIOBUAMU XpAaHEHUS M YNAKOBKU MPOAYKIMU. 3EPHOBOE CHIPbE MOXKET OBITh MOJBEPKEHO
3arps3HEHUIO0 MUKOTOKCHHAMHM, a HApYILICHNE YCIOBUNA XpaHEHHsI CIIOCOOCTBYET Pa3BUTHUIO IJICCEHU U
JIPYTUX MUKPOOPTaHU3MOB.
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AHanu3 Hay4yHOHM JIMTepaTypbl MOKa3aj, 4YTO (YHKLIHMOHAJBHBIE CyXHE€ 3aBTPAKH SIBISIOTCS
NEPCIEKTUBHBIM HAIMPABICHUEM DPAa3BUTHS NMHILEBOW MPOMBIIIJICHHOCTH. VIcronb30BaHUE 371aKOBOTO
CBHIPbsl U (DYHKIIMOHAIBHBIX J100ABOK IMO3BOJSET MOBBICUTH MUIIEBYIO U OMOJIOIMYECKYIO LIEHHOCTh
npoaykuuu. B To ke Bpems oOecriedeHne O€30MacHOCTH TaKUX MPOIYKTOB TPeOyeT KOMILJIEKCHOTO
MOJIX0/1a, BKIIIOYAIOIIETO KOHTPOJb CHIPbS, ONTUMHU3AIUIO TEXHOJOTHUECKUX PEKUMOB M BHEIIPEHUE
COBPEMEHHBIX CUCTEM YIPABJICHUs KAYECTBOM.

1. METOIbI HCCJIEJOBAHUI

Onpenenenue mnokasarteseil KayecTBa IJI0JOBO-SITOJHOH HAYMHKH OCYIIECTBJSIOCH B
coorBercTBUM ¢ TpeboBaHusiMu CT PK 1425-2005 «Cyxue 3aBTpaku. TexHnueckue ycjaoBHsI».
CoOsroieHne  JaHHBIX HOPMATHBHBIX  IOJIOKEHHMH  o0ecle4nBajl0 O00bEKTHBHYI0 H
CTAHJAPTH3HPOBAHHYI0 OLICHKY Ka4eCcTBA MCIIO0Jb3yeMbIX HAYHHOK, a4 TAK/Ke MX COOTBETCTBHE
YCTAaHOBJICHHBIM MOKa3aTeJIsiM, He00XOAMMbIM [1JIsi IPUMEHEHUsS] B TEXHOJIOTHHM NPOU3BOACTBA
IKCTPYIAMPOBAHHBIX U3/1e/IUI.

IV. PE3YJIbTATBI

3.1 U3yuyeHue TeXHOJIOTHYECKUX ITANOB

IIponiecc npon3BoACTBa BKIIOUAET yKa3aH Ha PUCYHKE 1 M BKIIIOYAET CIIEAYIOIINE Tallbl:

1. TloaroroBka chIpbsi - COPTUPOBKA, OUUCTKA, IIPOCEUBAHUE CYXHX MHIPEIUEHTOB, U3MEIbUCHHE
opexoB. Vcnosnp3yercs cTaHAapTHOE MUIIEBOE 000pyA0BaHHE: APOOUIIKA, CUTO, CMECUTEb.

2. Jlo3upoBaHHE KOMIIOHEHTOB - aBTOMAaTHYECKOE WM Py4YHOE JO03MPOBAHUE B COOTBETCTBUH C
00BEMOM.

3. DkcTpy3usi CyXuX  HMHTPEIUEHTOB -  MpOIecC  TepMOMEXaHWYeckod  00paboTku,
00eCTIeunBaIOIINI CTEPUIIN3AINIO, YIYUYIIeHHE CTPYKTYPBI M BKyca IPOIYKTa.

4. Jlo6aBnenme iorypra, Méma u Oenka - MPOU3BOJIUTCSA TIIOCIE OXJAXKICHHUS CMECH IS
COXPAHEHMs aKTUBHOCTH (DEPMEHTOB U IUTATEIIBHBIX BEIECTB.

5. ®opmoBaHue U TepMuueckas oopadoTka - Boinekanue npu 180 °C B TeueHue

15 MuHYT oOecrieunBaeT JOCTHKEHUE 0€30MacCHbIX MUKPOOHOIOTMYECKUX TIOKa3aTeNeH.

Kaxnplii sTanm BaxeH s oOecrneyeHHs CTaOMIIBHOCTH, O€30MaCHOCTH M COXpaHEHUs
(YHKIIMOHATILHBIX CBOMCTB MHIPeIUEHTOB. KOHTPOIIb TEXHOIOIMYECKUX MTApaMETPOB OCYIIECTBIISAETCS
10 METOJAUYCCKHUM YKa3aHUAM HOPMATUBHBIX JTOKYMCHTOB.

[MoarotoBKa

OxnaxpgeHune
CbipbA Jo3unposaHune

rOTOBbIX
nsgenum

Bbineyka npu

3amec cbipbs dopmupoBaHue
3amayvBaHue, CblpbA P pMnp 180¢

n3mesibMeHune

Pucyuox 1. Texnonozuueckasn cxema npucomaoeieHus.
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3.2 Peuentypa cyxux 3aBTPaKkoB ()yHKIHMOHAJIbHOT0 Ha3HAYEHHUS

B ocHOBY pa3paboTKu perentypsl Cyxoro 3aBTpaka (6aToH4YMKa) Ha OCHOBE OBCSHBIX XJIOTHEB
II0JIO)KEH NPUHIUI CUCTEMHOI'O aHaJIW3a HYTPUEHTHOI'O COCTAaBa MHIPEIUEHTOB, 00ECIIEUMBAIOLINX
3aJaHHYI0 (PYHKUMOHAIBbHYIO HAINpPaBICHHOCTb TOTOBOTO MpPOAYKTa. BBIOOp OBCSHBIX XJIONBEB B
Ka4yecTBE 3€pPHOBOW OCHOBBI OOYCJIOBJICH BBICOKHUM COJIEPYKAHHEM PACTBOPHMBIX IMHIIEBBIX BOJOKOH
(Oera-TIIOKAHOB), YTO SABJISAETCS OA3UCOM I CO3AAHUS TPOTYKTOB C MPEOMOTUYECKUMHU CBOMCTBAMH.

Hcnonb30BaHne MHOTOKOMIIOHEHTHON CHUCTEMBbI, BKJIIOYAIOIIEH IJI0JJOBO-STOJHOE U OPEXOBOE
CBIpBE, MO3BOJISIET KOPPEKTHUPOBATH OMOJIOTUYECKYIO [IEHHOCTh M3ACIHS:

VYraeBoauslil npodunas u opranonentuka: OUHUKHM, W3IOM, YEPHOCIMB M HATypalbHbIH Mex
BBICTYNAIOT HE TOJIBKO B POJIM HATYPAJIbHBIX MOJICIACTUTENCH, HO U 00ECIIEYHBAIOT BHICOKYIO a/Ir€3UI0
KOMIIOHEHTOB B Tiporiecce (OpMOBaHHUS, a Takke OOOram@iT NPOIYKT KaJlMeM, MarHueM |
AQHTUOKCHJIAaHTaMHU.

benkoBo-nmunuaHeiii komruieke [4]: BBemenuwe apaxuca, TPEIKOrOo Oopexa W SIMYHOro Oenka
Mo3BoJIsIET cOajaHCUpPOBaTh AMMHOKUCIOTHBIM cocTaB M 0O0ecneuyuTh HEoOXOJUMBIH YyPOBEHb
MOJINHEHACBIIICHHBIX KUPHBIX KUCIIOT.

DyHKIMOHANBHBIA HATIONHUTENb: VIOTypT B COCTaBe CBA3YIOMIEH CHCTEMBI CIOCOOCTBYET
YIIYUIIEHUIO TEKCTYPHBIX XapaKTEPUCTUK U 000ramaeT NpoIyKT KaJlbIHEM.

Penentypa sBisiercss 0a30BBIM TEXHOJOTHYECKUM JIOKYMEHTOM, PpErjaMeHTUPYIOIIUM He
TOJIbKO ~OpPraHOJENTUYECKWE TIOKa3aTelM W IMUIIEBYI0 ILIEHHOCTb, HO M O3KOHOMHYECKYIO
3¢ (HEeKTHBHOCTh MPOM3BOJCTBA. B paMkax HcceIoBaHus MOKa3aTelell 0e30MacHOCTH pelenTypHBIN
pacdyer MO3BOJIAET CTPOr0  KOHTPOJIMPOBATH  KOJMYECTBEHHOE COAEpNKAHUE IOTEHIMAIBHO
aJJIEpreHHbIX KOMIIOHEHTOB (apaxuc, sSIMYHBIM 0€sI0K) M 00ecrneynBaTh MPOCIEKUBAEMOCTh ChIpbs Ha
BCEX 3Tarax Mpou3BOJICTBA.

[Ipy mpoekTHpOBaHMM pEUENTypbl OATOHYMKOB OBLI MPOBEIEH pacdyeT C y4YeTOM BBIXOJa
TOTOBOM MPOIYKIIMH U MTOTEPh MPU TepMudeckoi oopadoTke (Tabmauma 1).

Taonuuya 1. Ilpoexmupyemasa peuenmypHas KOMRO3UUUA @OYHKYUOHATILHO20 CYX020

3aempaxa
HaumenoBanue - - - = JHepreTu4YecKas HEeHHOCTh,
KOMIIOHEHTA < < - = KkKaa/kJx
3 ° S | &~
S 3 ® | =
>
Oopaszen 1 (7mr)
[TonmznakoBas cmech (xiombst | 100 10 2,5 64 320
OBCAHBIC, IIIICHUYHBIC,
SUMEHHBIE, p)KaHBbIE,
KYKYPY3HBIE)
Apaxuc 20 5,26 9,04 1,98 124,4
Men 20 0,16 0 16,3 65,8
Worypr 10 043 |02 0,62 6
SInaHbIi 6eI0K 15 1,7 0 0,15 7,2
Hror (0e3 pacuera morepn | 165 7,52 9,24 19,05 523,4/2190
NPH TEIVIOBO# 00padoTKN)
Oobpasen 2 (7uIT)
[TonmznakoBas cmech (xiombst | 100 10 2,5 64 320
OBCAHBIC, IIICHUYHBIC,
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STUMEHHBIE, p)KaHBbIE,

KYKYPY3HBIE)

['penkuii opex 10 152 1652 |07 65,4
Men 20 016 |0 16,3 65,8
Worypr 10 043 |02 0,62 6
SnyHbIi 6eToK 15 1,67 0 0,15 7,2
Hror (6e3 pacyera morteps | 155 3.78 6.72 17.77 464/1941

IPH TEIJIOBOH 00padoTKH)

Oopa3zen 3 (7mr)

[TonuznakoBas cMmech (xiombst | 100 10 2,5 64 320
OBCSIHBIE, IIICHUYHBIE,
SYMCHHBIC, PIKaHBIC,

KYKYpYy3HBIE)

Men 20 0,16 0 16,3 65,8
Worypr 10 043 0,2 0,62 6
N3zrom 15 0,44 0,09 9,9 39,6
duHuKH 10 0,25 0,05 6,92 27,4
UepHocuB 15 0,35 0,11 8,63 34,65
Hror (0e3 pacuera moteps | 170 1,63 0,45 42,37 493,45/2065

NPH TeIVIOBO# 00padoTKH)

3.3. VYnpaBieHue pucKaMu U o0ecmedeHHMe TOKa3aTejeil  0e30MaCHOCTH B
TeXHOJIOTHYEeCKOM Ipouecce

OOecneueHne O€30MACHOCTH CYyXHMX 3aBTPAKOB (DYHKLIHMOHAJIBHOTO HA3HAYCHMS SBISAETCS
INPUOPUTETHBIM  3TAllOM  TEXHOJOI'MYECKOIO IHKIA, OCOOEHHO C YYEeTOM HCHOJIb30BaHUS
MHOTOKOMIIOHEHTHOTO CBhIpbsl (OpeXH, CyXO(ppyKThl, MPOIYKTHl MEpepadbOTKU SHI), 00JIaJaromero
BBICOKOM MUKPOOHOIOrHYeCKOH 00CEMEHEHHOCTBIO.

B coorBerctBun ¢ npunnunamu cucremel XACCII (HACCP), B mpouecce Hpou3BOACTBA
0aTOHYMKOB HaMU ObUTH HIEHTH()HUIMPOBAHBI TOTEHIIMATIBHBIE PUCKH (OHOIOTHYECKHE, XUMUYECKHE U
¢busnueckre) u onpeeneHsl Kpuruueckue KoHTposibHble Touku (KKT).

OcHOBHOE BHHMMaHHE B paMKax HCCIIEJOBaHMS YJIEJICHO YIPaBICHUIO OHOJIOTMYECKUMHU
puckami. [TockonbKy penenTypa BKJIIOYaeT KOMIOHEHTHI C BBICOKMM COJIep>KaHHMEM aKTUBHOCTH BOJIbI
(Men, WorypT) ® O€lIKOBOE ChIpbe (SUYHBIA OEJNOK), TEXHOJOTHMYECKHH TpOoIecC JOKEH
rapaHTUPOBATh IMMUHALUIO TATOT€HHBIX MUKPOOPIaHU3MOB.

Kputnueckas koHTpoapHas Touka Nel: BX0IHOM KOHTPOJIb CHIPHSL.

Bce koMIIOHEHTHI (OBCSHBIE XJIOMbS, ApAXUC, U3IOM, YEPHOCIUB U Jp.) MIPOXOJAT IPOBEPKY HA
coorBerctBue TpeboBanmsim TP TC 021/2011. Ocoboe BHUMaHWE YIENACTCS OTCYTCTBHUIO
MHUKOTOKCHHOB B OpeXax U cyXo(ppyKTax.

Kpurtnueckas konTpoasHas Touka Ne2: Pexxum TepMuueckoir 00paboTKH.

Haubonee 3HaunMBIM 3TarioM 0OecredyeHus] MUKPOOUOIOTHYECKOM YUCTOTHI SIBIISIETCS CTa s
BBINEUKHN (TEpMUUECKOM cTaOmnu3anuu). B xone sKkcrneprMeHTalbHBIX HCCIIEAOBAaHUM yCTaHOBIICHBI
ONITUMAJIbHBIE TAPaMETPBbI:

Temnepartypa: 180°C;

Okcno3unus: 15 MUHYT.

[Ipu Temnepatype 180°C BHYTpHU H3I€nMs AOCTUTAETCS TEMIIEpaTypa, MPEBBIIIAONIAs TOPOT
JeHaTypauuu OEJIKOBBIX CTPYKTYpP MHKPOOPTaHM3MOB, YTO IO3BOJISIET C BBICOKOM BEPOSITHOCTHIO
UCKJIFOUUTh PUCKU OaKTEpUAIBHOTO 3arpsA3HEHUs (BKJIIOYas OaKTepuu IPyMIbl KUIIEYHON MaJouyKu U
Salmonella) [7].
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Huxe mnpencraBieHbl KIIOYEBbIE IMapaMeTpbl MOHUTOPUHIAa O€30MacHOCTH B IMpoliecce
MIPOM3BOJICTBA pPa3pabOTaHHBIX CYXUX 3aBTPAKOB:

Tabnuuya 2. Ilnan ynpaenenusa KpumudecKUMu KOHMpPOJIbHbIMU MOYKamu (hpazmenm).

Cranus KonTpoaupyemblii puck IMapameTpbl Cnocod MOHUTOPHUHTA
npouecca KOHTPOJIA
ITogroroska Puznueckue npumecH, | LlemoctHOCTH Busyanbhslii,
CBIPBS MHUKOTOKCHHBI YIaKOBKH, JOKYMEHTapHbIN
CepTHU(HKATHI

Tepmuueckas buonornueckuit 180°C, 15 muH. ABTOMaTHU3UPOBAHHBIN

o0paboTka (BBKMBAEMOCTD KOHTPOJIb TaTYNKAMU TIeYH
MHUKPODIIOPHI)

Oxnaxnenue u | Bropuunoe CanurapHoe baxrepunuanbie JaMIIbl,

yIaKoBKa MHUKPOOHOJIOTHYECKOE COCTOSIHUE BO3/yXa | MUKPOOHOJIOIMYECKUE CMBIBBI
o0ceMeHeHue U Tapbl

[Tpumeuanue: OKoHYATETHHOE MOATBEPXKACHHE Y(P(HEKTUBHOCTH BHIOPAHHBIX PEKUMOB OyleT
IPEACTAaBICHO 10 3aBEPIIEHUM J1a0OPAaTOPHBIX HCCIEIOBAaHUN MHKPOOHOJIOTHUECKHX IIOKa3aTeeh
(KMA®AHM, BI'KII, Hanuyue naTtoreHHbIX MUKPOOPTraHu3MOB), poBoauMbIx cornacHo 'OCT.

V. BBIBO/J1bI

B xozme mnpoBeneHHBIX HCCIEAOBAaHMM HaydHO OOOCHOBAaHbl M PEATU30BAHBI PELENTYPHO-
TEXHOJIOTUYECKUE PEIICHUsI MO MPOM3BOJCTBY CYXUX 3aBTPAakoB (0aTOHYMKOB) (YHKIIMOHAIHLHOTO
Ha3HAYEHUS Ha OCHOBE OBCSAHBIX XJIONbEB. Ha OCHOBE cCHCTEMHOro aHajiu3a HyTPUEHTHOTO MpOQuis
UHTPENIMEHTOB  (apaxuc, (UHHUKH, W3I0M, UYEPHOCIUB, TpPEUKUd opex) cdopMHpoBaHa
MHOTOKOMIIOHEHTHAasi CHCTeMa, O00eCHeunBaionias TIOBBIIICHHYI0 OHOJOTMYECKYI0 IIEHHOCTh
MPOJYKTa.

Pazpaborana penentypHas KOMIO3HUIUS (PYHKIIMOHAIHHOTO OaTOHYMKA, B  KOTOPOM
UCIOJIb30BaHNE HATYpaJbHOIO Mena, HOrypTa M SIMYHOro Oejka MO3BOJIAET JOCTUYb HEOOXOAMMBIX
CTPYKTYPHO-MEXaHUYECKHX CBOMCTB 0€3 MPUMEHEHHs] CHUHTETHMYECKUX CBS3YIOLIMX KOMIIOHEHTOB.
OBG0CHOBaHO UCTOJIb30BAHUE OBCSHBIX XJIOMbEB KaK MCTOYHMKA PACTBOPUMBIX IHILEBBIX BOJIOKOH, YTO
MOJTBEPXk/1aeT (PyHKIMOHAIBHYIO HAIIPABICHHOCTh Pa3padOTaHHOTO U3/IEHA.

OnTuMu3MpoBaHa TEXHOJIOTHS TPOU3BOJICTBA, BKIIIOYAIOIIAs ATl TEPMUYECKON CTaOMIN3aIlIH
npu temneparype 180°C B TeueHue 15 MHHYT. YCTaHOBIIEHO, YTO BBIOpAHHBIN PEXHUM SBISETCS
panoHaIbHBIM JUIsl (OPMUPOBAHUS TPEOYEMBIX OPTaHOJIEITUYECKUX XapaKTEpUCTHK (BKyC, apomar,
TEKCTypa) U 00ecreunBaeT MUKPOOHOIOTHYECKYI0 HHAKTUBALIMIO KOMIIOHEHTOB C BBICOKOM MCXOJHON
00CEMEHEHHOCTBIO.

CropoexTHpoBaHa cUCTeMa yrpaBieHus puckamu Ha ocHoBe npuHIunoB XACCII, B kotopoii
CTaJusl TEpMHUECKON 00pabOTKH UACHTU(UIIMPOBAHA KAK OCHOBHAsI KPUTUYECKasi KOHTPOJIbHAS TOUKa
(KKT), rapanTupyomas 3JIMMHUHAIHMIO OHOJOTHYECKHX YIpo3. OTO TMO3BOJIIET 00eCHednuTh
CTaOMIIBHOCTH TIOKa3aTesnel 6€30MacHOCTH TOTOBOM MPOAYKIMHU B TEUEHUE BCETO CPOKA XPAHEHHUS.

KomiuiekcHoe nccnenoBaHne KaueCTBEHHBIX XapaKTEPUCTHK pa3pabOTaHHBIX CYyXHUX 3aBTPAaKOB
MOATBEPANIIO UX BBICOKYIO NUILEBYIO aJ€KBAaTHOCTh. PazpaboTaHHBbIE PEKOMEHJAIMH 110 KOHTPOJIIO
BXOJIHOTO CBIPbSl U COOJIIOAECHUIO TEMIEPATYPHBIX PEKUMOB MO3BOJISIFOT MUHUMU3UPOBATh PUCKU NPU
MacIuTaOUpPOBaHUM TEXHOJOTUH B YCIOBHUAX MPOMBIIUIEHHOTO IPOU3BOJICTBA.
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KAK UBMEPUTHb U YCTPAHUTDb UCKAKEHUSA CTPATEI'NA HA YPOBHE CPEJIHEI'O
MEHE/DKMEHTA: PABPABOTKA U AITPOBALIUA UHAEKCA
KOMMYHUKAIIMOHHOI'O PA3PBIBA (MKP)

boucoea lunsapa I'anueena ¢ coasmopcmee ¢ Yepeakoeé B.H.

AHHOTALUSA

B crathe paccmarpuBaercs mpobiieMa NCKaKEeHHs CTPATETHUECKUX IPUOPUTETOB B MpoIecce UX
nepeiauu oT BBICIIEr0 PyKOBOJICTBA K ONEPallMOHHOMY ypoBHIO. Ha OCHOBe aHain3a CyIecTBYOLINX
TEOPETUYECKUX TOIXOMOB K peajH3alMy CTPATeTWH MpeasiaraeTcsi HOBbI MHCTpyMeHT — MHuekc
KOMMyHHKanmoHHoro paspeiBa (MKP), mno3Bosnsitoluii  KOJMYECTBEHHO OLIEHUBAaTh CTENEHb
PacXOXKACHUS MEXIy CTPaTerMueCKUMHU HaMEpeHUsIMH U (aKTHUECKUMHU  YIPaBICHYECKUMHU
neiictBusimu. IlpeacraBieHa MeTOMOOTHS pacdyeTa WHAEKCA, CTPYKTypa MOoKas3aTelned W pe3ysibTaThl
anpoOan B KOpHopaTtuBHOW cpexne. l[lomydeHHBIE pe3yabTaThl JEMOHCTPHUPYIOT BO3MOXKHOCTh
ucnonb3oBanuss MKP kak MHCTpyMeHTa CTpaTErnyeckoro KOHTPOJIL M MOBbIMIEHUS 3()()EKTUBHOCTH
peanu3ay CTpaTeruu.

KawueBble cJI0Ba: cTpaTerus, pas3pblB peajH3alUyd CTPATETHH, CPEAHUNH MEHEIKMEHT,
crpateruueckue kommyHukanumu, KPI, HR, mmdpoBas tpanchopmanus, opraHuzanroHHOE
TIOBEJICHHE.

1. BBenenune

B coBpeMeHHBIX oOpraHuzanusx pas3paboTKa CTpaTerMM IepecTajga ObITh  KJIIOUEBBIM
orpaamueHueM 3¢ dexktuBHOCTH. OCHOBHAS TpobiieMa 3akitouaeTcs B e€ peanmusanuu. [lo qaHHBIM
uccnenopanuii, or 30 go 50% cTpaTermueckux HWHHUIIMATHB HE JOCTUTAIOT IMOCTABJICHHBIX IeNei
BCIIE/ICTBUE UCKakeHni pu BHenpenuu (Kaplan, Norton, 2008).

Oco0y10 poJib B 3TOM MPOIIECCE UIPAET CPEAHHN MEHEIKMEHT, BBICTYIAIOIIMMA CBSI3YIOUIUM
3BEHOM MEXIy CTPAaTeTHYECKUM M OTEPAIIMOHHBIM yPOBHIMH. FIMEHHO Ha 3TOM YPOBHE MPOUCXOIUT
WHTEPIIPETAINS], TPAHCISIMS U aJanTalus CTpaTeTHYecKUX pPEelIeHH, YTO JeTaeT ero KpUTHUYEeCKOU
TOYKOW BO3HUKHOBEHUS cucTeMHbIX nckaxenuit (Floyd, Wooldridge, 1997).

Hecmotps Ha 3HAYUMOCTH TIPOOIEMBI, B OOJBITNHCTBE KOMITAHHHA OTCYTCTBYIOT MHCTPYMEHTHI
KOJIMYECTBEHHOW OIICHKH CTEMEHU MCKAKEHUS CTpaTerud. OJTO OrpaHUYMBAaEeT BO3MOKHOCTH
yIpaBIEHUS MPOIIECCOM €€ peanu3alii.

[lenpl0 MaHHOTO WCCIIEOBAHUS SIBIISIETCS pa3pabOTka M ampoOanusi KOJIWYECTBEHHOTO
nokazarenss — WMuanekca kommyHukanumoHHoro paspeiBa (MKP), mosBomnsitomiero usmepsth u
YIPaBIATH KAYECTBOM CTPATETUIECKUX KOMMYHHUKAIINH.

2. O030p JMTEPATYpPBI

[TpoGriema pa3pbiBa MEXIy CTpaTerHel u e€ peanusaluei MHUPOKO PacCMATPUBACTCS B paMKax
KOHLEeNIMu paspeiB peanuszanuu crpareruu (Kaplan & Norton, 2008), rae momyepKuBaeTcs, 4YTO
OCHOBHAasl IpUYMHA HEeyau 3aKJII0YaeTCsl HE B CTPATETUH, a B €€ BHEAPEHUH.

B pamkax moaxona crparerust kak npaktuka(Whittington, 2006) BHUMaHuE aKIIEHTUPYETCS Ha
MTOBCETHEBHBIX YNPABIEHUYECKUX MMPAKTUKAX, Yepe3 KOTOPbIe CTpaTerus (aKTHUECKU pean3yeTcs.

Pons cpegHero meHemkMeHTa B 3TOM IIpoliecce AeTaibHO u3ydeHa B paborax Floyd u
Wooldridge (1997), rae nmoka3aHo, 4TO MEHEIKEPbI CPEIHETO 3B€HA aKTUBHO BIMSIIOT HAa CTPATETHIO
Yyepe3 MHTEPIPETALUIO U afanTaIHo.

UccnenoBanust B oOmacTh opraHu3anvoHHbIX KommyHuKanmii (Daft & Lengel, 1986)
yKa3bIBalOT, YTO HUCKaXeHHs WH(GOpMAlUU HEU30EKHBI B CIOXKHBIX HEPAPXUUYECKUX CTPYKTypax,
0CO0EHHO NPU OTCYTCTBUH CTaHIAPTU3UPOBAHHBIX KAHAIOB IepeIavH.
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OpnHako cyIIecTBYIOLINE UCCIEA0BAHUS MPEUMYIIECTBEHHO HOCST KaueCTBEHHBIN XapaKkTep U He
MpeJIaraloT YHUBEPCAIbHBIX KOJTUYECTBEHHBIX HHCTPYMEHTOB U3MEPEHHUS CTPATErMUYECKOTO pa3phiBa.

3. MeTom0/10rusl HCCJICAOBAHUS

3.1. Konnenuust Muaexca koMmmMyHuKkauuoHHoro paspoia (MKP)

HKP onpenensercs Kak arpernpoBaHHBIN ITOKa3aTellb, OTPAXKAIOUN CTEIIEHb HECOOTBETCTBUS
MEXAYy CTPAaTerM4eCKMMM YCTAHOBKAMHU M YIPABICHYECKMMM [EHCTBUSMU Ha YPOBHE CPEIHETrO
MEHEKMEHTA.

WMHaeke BKIIOYAeT 4eThIpe KOMIIOHEHTA!

I — MHTepnpeTaMOHHBbIN KOMIIOHEHT (IOHUMaHHUE CTPATErHH)

I — TpaHcAAUMOHHBIN KOMIIOHEHT (Ilepeiaya CTpaTern4ecKuX IPUOPUTETOB)

Is — KOMIIOHEHT 00paTHOM CBSA3H

I« — nudposoii noBeaeHYECKHl KOMIIOHEHT

3.2. @opmajauzaunus Moeu

NKP paccunteiBaeTCs Kak B3BEIIEHHAs: CyMMa KOMIIOHEHTOB:

UKP =wi-Ii + wa- I + wa-Is + wa'la

I'e Beca onpeneneHbl Ha OCHOBE IKCIEPTHOM OLEHKH U (PaKTOPHOT'O aHaJIM3a:

wi = 0,30
w2 = 0,30
ws = 0,20
wa = 0,20

OO6ocHoBaHMe: UHTEPIPETAIUS U TPAHCISIIHS OKa3bIBAIOT HAWOOJbIIIEe BIUSHUE HA peann3aliio
CTpaTeruu.

3.3. Onepanuonaaun3anus nokasareJiei

Ii — unTepnpeTauus

Hsmepsercs yepes:

® YPOBEHb NOHUMAaHUS CTPATETUYECKUX LeIei

® COTJIACOBAHHOCTH TPAKTOBOK

® CII0COOHOCTD (HOPMYITHPOBATH CTPATETHUIO

Meron: onpoc (Likert-mkana 1-5)

I. — Tpancasiuus

® 4aCTOTa KOMMYHHKALIHI

® SICHOCTbH IMOCTAHOBKH 3aa4

e cornacoBaHHOCTh KPI

Merton: onpoc + aHaJIN3 JOKYMEHTOB

Is — oOpaTHas cBsA3b

® HaJTM4Ke MEXaHU3MOB OOpPATHOM CBS3U

® PETyJISIPHOCTh KOMMYHUKAIIUH BBEPX

® 1ICII0JIb30BaHNE 0OpPaTHOM CBS3H

I+ — nudposoe nosenenue

® [ICTI0JIb30BAHHE CTPATETHUECKUX CHCTEM

® akTUBHOCTH B digital-uHCTpyMeHTax

e paborta c KPI

Merton: aHanu3 nu(POBBIX JIOTOB

3.4. Hopmaanzanusi

Kaxx b1t nokazarens npuBoautcs K mkaie [0;1]:

li = (Xi - min) / (max - min)

3.5. UaTepnperanusi MHAEKCA
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Suaverie HNurepnperanus

HUKP
0.0-0.3 Kpurnueckuii pa3psiB
0.3-0.5 Cpennnii puck
0.5-0.7 VYmMepeHHbIH YPOBEHb

Bricokas
COIJIACOBAaHHOCTD

0.7-1.0

4. Mnupuyeckas anpodauus
WccnenoBanue mnpoBeneHO B KPYNHOH MpOMbIIIIEHHOW KommaHuu (n = 124 meHemxepa
CPEIHETO 3BEHA).
MeTtoabl:
® AaHKETHPOBaHUE
® aHaJIM3 UPPOBBIX CUCTEM
® HHTEPBBIO
HanexHocTb:
KOX(UIMEHT BHYTPSHHEH coriacoBaHHOCTH miKaibi= (.81 (BbICOKas COrIaCOBAaHHOCTH )
4.1. Pe3yabTartsl
o BHenpeHus:
HKP = 0.53
[TpoGnemsr:
e criabast oOpaTHas CBSI3b
e HecorytacoBanHbie KPI
® HI3Kas MU POBast AKTUBHOCTh
IMocJie BHeapeHusi:
HUKP =0.32
Mepsr:
® CTaHJapTU3alMsd KOMMYHHUKALIWI
® CTPATETUYECKUE CECCUU
e upoBas aHATUTHKA
4.2. AHasIn3 1o noapasaeseHusiMm
IMonpa3nenenue UKP HWurepnperanus
[IpousBonacteo 0.63 Kpurtuueckuii pa3psiB
Kommepums  0.49 Cpennuii puck
[Mognepxka 0.38 YmepeHHbIN ypOBEHb
5. O0cyxnenune pe3yabTaTOB
[TomydeHHbIe TaHHBIEC TOATBEPHKIAIOT, YTO CTPATErHUECKUN Pa3pblB HOCUT CUCTEMHBIN XapakTep
Y KOHIICHTPUPYETCS Ha YPOBHE CPETHETO MEHEKMEHTA.
HKP no3Bonser:
® BBISIBIISITH CKPBITBHIC YIIPABICHYCCKUE PUCKU
® TIOKQJIM30BaTh MTPOOJIEMHEIE 30HbI
® 011eHUBATh 3()(HEKTUBHOCTH U3MEHEHUH
Oco0eHHO Ba)XHO, 4YTO HHJAECKC OOBCAMHSICT TMOBEACHYECKHE M UU(POBBIE TaHHBIE, YTO
MOBBIIIAET €T0 0OBEKTUBHOCTD.
6. I[IpakTHyeckoe 3HaUEeHHE
das CEO:

e nnoBoitieHue ROI cTpaTernueckux MHUIIMATHB
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® KOHTPOJIb UCTIOJIHEHHS CTPATETUU
® CHIDKEHHUE OTIepAIIMOHHBIX NCKAKEHUI

Hasa HR:

® OIICHKA Ka4eCcTBa YIPABIICHIICB

® CBSI3b BOBJICUCHHOCTH U CTPATETHU

® UHCTPYMEHT CTPATErMYECKOro MapTHEPCTBA

7. Orpanuy4eHus ucciaeI0BaHUSA

® OrpaHUYEHHAs BbIOOPKA

® OTCYTCTBHE MEKOTPACIEBOTO CPAaBHEHHS

® HEOOXOIUMOCTh JAILHEHIIIEH BATU AN

8. 3akinouenue

Crparerndyeckuii paspblB  SBISETCA KIIOYEBBIM (hakTopom CHIKEeHHA dS((HEeKTHBHOCTH

peanuzanuu crparerui. OH BO3HUKAET CUCTEMHO U TpeOyeT KOJIMYECTBEHHOI'O U3MEPEHHS.

[Tpennoxennsiii Maaekc koMMmyHukamuonHoro paspeisa (MKP):

® [103BOJISIET (POpMaNM30BaTh MpodIEeMy

e 00ecreunBaeT yIpaBisieMOCTh

® [10BBIIIAET 3PPEKTUBHOCTH CTPATETUU

Komnanuu, BHenpstoniye noJo0Hble HHCTPYMEHTHI, MOJIy4aloT KOHKYPEHTHOE MPEeHMYIIECTBO

3a CYET IOBBIIICHKS COIVIACOBAHHOCTH YIIPABICHUYECKUX JIEHCTBU.

o0k w
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MEXAYHAPOIHBIE CTAHAAPTBI PEI'YJIMPOBAHUSA NPOLUEHTHOI'O
PUCKA: BASEL III 1 IEPCIIEKTUBBI PA3BUTUSA

Kanoaposa Illyzvina /Kanankizol

Maeucmpanm 2 kypca,

Yuusepcumem meancoynapoonoco dbusneca umenu K.Cazaouesa,
Kazaxcman, . Anmamor

AHHOTALIUA

B cratee paccMaTpuBarOTCSI COBPEMEHHBIE MEXKIYHAPOJHBIE IOAXOJbl K PpEryJIUpOBaHUIO
MPOIIEHTHOTO PHCKAa OaHKOBCKOTO moprdens B pamkax crapaaproB Basel III. Ocoboe BHMMaHue
yaeneHo (opmupoBanuio koHuenuuu Interest Rate Risk in the Banking Book (IRRBB) u ponu
nokasaresieil s3xoHomudeckoir croumoctu kanutana (EVE) u uucroro nponenrnoro noxoaa (NII) B
CUCTEME OLEHKH IIPOLICHTHOIO PpHUCKA. AHAIU3UPYIOTCA IPEANOCBUIKA YCWICHUS BHHMAaHUSA
PEryJiiTOpOB K NPOLIEHTHOMY PHUCKY, a TaKXe KJIIOUEBbIE MPOOJEMBbl U OTPAaHUYEHUS IPUMEHEHHUS
crangaptoB IRRBB B GankoBckoi mpakTtuke. OO0CHOBaHBI BO3MOXKHBIE HANPaBICHUS JalIbHEHIIEro
pa3BUTHA MEXIYHAPOAHBIX MOAXOAOB K PETYyJIMPOBAaHHMIO IPOLEHTHOIO pHUCKA C  y4ETOM
HECTaOMIILHOCTH MIPOIEHTHOU CPEJIbl U OCOOCHHOCTEH HAIIMOHAIBHBIX OAaHKOBCKUX CHCTEM.

KiroueBnie cioBa: mpouenTtHeiid puck, IRRBB, Basel III, 6ankoBckuii noprdens, EVE, NII,
0aHKOBCKO€ PETyJIMpOBaHME, YIIPABICHUE PUCKAMHU.

B ycioBusXx TOBBIIIEHHONW BOJATUIBHOCTH (DMHAHCOBBIX PBHIHKOB M  TpaHchopMaluu
MPOLIEHTHOW Cpeabl MPOLEHTHBIH PUCK BHOBH INPHOOpETaeT 0coOyI0 aKTyaJbHOCTh B CHCTEME
OaHKOBCKOTO PHUCK-MEHEUKMEHTa. VI3MEHEHUs NpPOLEHTHBIX CTABOK OKAa3bIBAIOT CYIIECTBEHHOE
BJIMSIHUE HA CTOUMOCTh (PMHAHCOBBIX MHCTPYMEHTOB, YPOBEHb JOXOJHOCTH OAHKOBCKUX ONeEpanuil u
YCTOMUMBOCTh OaHKOBCKHX OalaHCOB. B oTiMume OT KpeIuTHOro pHcKa, KOTOPbIM B 3HAYUTEIHHON
CTETIEHU 3aBUCUT OT (PUHAHCOBOIO COCTOSIHMS KOHKPETHBIX 3aEéMIIMKOB, MPOIEHTHBIA PHCK
(dbopmupyeTcsi 1o BO3ICHCTBHEM MaKpPOIKOHOMHUYECKUX (DAKTOPOB M peIIeHUil OpraHoB JEHEKHO-
KPEAUTHOTO PEryJIupoBaHUs, YTO NMPUAAET €My CHUCTEMHBIN xapakrep. MexXIyHapoaHble CTaHAAPTHI
0aHKOBCKOT'O peryiupoBaHus, pazpadaTeiBaeMble ba3enbCkUM KOMUTETOM MO OAHKOBCKOMY Ha/A30py,
Ha TPOTSHDKEHUU JJIUTENBHOIO BPEMEHHM KOHIUEHTPHUPOBAIUCH MPEUMYIIECTBEHHO Ha KPEAUTHOM H
pBIHOYHOM pucKkax. OJIHaKO U3MEHEHUS B CTPYKType OaHKOBCKHMX OaJlaHCOB, POCT JIOJIM NMPOLIEHTHBIX
UHCTPYMEHTOB UM HECTAaOWJIBHOCTh IPOLEHTHBIX CTAaBOK OOYCJIOBWJIM HEOO0XOAUMOCTh Ooiee
JIeTaJbHOTO PETYJIMPOBAHUS MPOLIEHTHOTO prcka 6aHKoBckoro noprdenst. B pamkax cranmgaptoB Basel
III manHBI pUCcK OBLI BBLAEICH B CAMOCTOSTENFHOE HalpaBlieHHE peryinupoBanus — Interest Rate
Risk in the Banking Book (IRRBB) [1].

Henpto Hacrosmiedl crTaThbu SBISETCS aHAJIW3 W3MEHEHHUS MEXAYHapOAHBIX MOAXOI0B K
peryJIMpoBaHUIO MPOIEHTHOTO pUcKa OaHKOBcKoro moprdens B pamkax Basel 111, a Taxke BbIsiBIeHUE
KJIFOUYEBBIX TTPOOJIEM U TIEPCTIEKTUB pa3BuTHs cTaHAapToB IRRBB B coBpeMeHHBIX yCIOBUSX.

[IponieHTHBI pHUCK ABASETCS OJHUM M3 0a30BbIX (DUHAHCOBBIX PUCKOB OaHKOBCKOM
NeSITeIbHOCTH W BO3HMKAeT B pe3yJibTaTe HEOJIaronpUsATHbIX W3MEHEHHUH YPOBHA U CTPYKTYpPbI
MIPOLEHTHBIX CTaBOK. OH MpOsBIAETCS B HW3MEHEHUM YHCTOTO IMPOLEHTHOIO A0XoJa M (WiIM)
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SKOHOMHYECKOM CTOMMOCTH OaHKa BCIIEACTBUE HECOOTBETCTBHSI CpPOKOB, OOBEMOB WU YCIOBHH
MEPEOLIEHKH aKTUBOB U 0053aTENBCTB.

B TeopernueckoM acmekTe MPOLEHTHBIM pPHCK TPAJAULMOHHO paccCMaTpUBAJCs B paMKax
KOHIIENIINN YIpaBICHUS akTUBaMu U oOs3arenscTtBamMu (ALM). OcHOBHOE BHHMAHHE YICISIIOCH
aHaJIM3Y pa3pbIBOB 110 CPOKAM MEPEOLICHKU U JAIOPALMOHHBIM XapakTepuctukaMm Oananca. [Ipu satom
MIPOLIEHTHBIA PUCK HEPEIKO BOCHPUHHUMAJICS KaK BTOPUYHBIM IO OTHOIIEHHIO K PHIHOYHOMY PHCKY,
0COOEHHO B YCJIOBHUSIX OTHOCUTENIbHOM CTaOMIBHOCTH MPOLIEHTHBIX CTaBOK.

PerynaropHslii MoaxoJ] K NPOLEHTHOMY PHCKY JUIMTEIbHOE BPEMsI HOCHIJI PEKOMEHJATeIbHbIN
XapakTep U MPeloCTaBisul OaHKaM 3HAYMTEIbHYI CBOOOJY B BbIOOpE METOMOB €ro oneHku. OpHako
(uHAHCOBBIE KPHU3HUCHI M MEPHOABI PE3KHX M3MEHEHUH MPOLIEHTHBIX CTABOK MPOJEMOHCTPUPOBAIIH,
YTO HENOOLIEHKA IPOLEHTHOIO PHUCKAa MOXKET IMPHUBOJUTh K CYIIECTBEHHBIM IOTEPAM AaXKe IpHU
¢dopmabHOM COOJIIOIGHUM HOPMATHBOB IO KamHUTaly W JMKBUIHOCTH. CyIIECTBEHHOE YCHIICHUE
BHUMAaHHA K MPOLEHTHOMY PUCKY OaHKOBCKOTO MOPT(dessi 0OyCIOBIEHO HE TOJNBKO TEOPETUYSCKUMU
MPEANOChUIKAMHU, HO U €r0 HarJIsJHOW peanu3alueil B MpakTuke OaHKOBCKOTO cekropa. Hampumep,
kpax Silicon Valley Bank Obl1 BO MHOroM cBs3aH C HAKOIUIEHMEM 3HA4YMTEIbHOrO 00bEMa
JI0JTOCPOYHBIX JIOJTOBBIX MHCTPYMEHTOB, C()OPMUPOBAHHBIX B MEPHOJ, HU3KUX MPOLIEHTHBIX CTABOK
[2]. Tlocnenyroiiee y>KECTOUEHHE JECHEKHO-KPEAUTHOM TMOJUTUKU TMPUBEIO K CHUXKCHHUIO HX
PBIHOYHON CTOMMOCTH, YTO OOYCJIOBMJIO CYIIECTBEHHOE YXYJALIEHHE 3KOHOMUYECKOH CTOMMOCTHU
kamutana (EVE). Ilpu »stom pecypcHas 6a3a OaHka, Npe[CTaBICHHAs MPEUMYIIECTBEHHO
KpaTKOCPOYHBIMHU JI€MIO3UTAMM, XapaKTEPHU30BAJIACh BBICOKOW UYYyBCTBUTEIBHOCTHIO K H3MEHEHUAM
MPOIEHTHBIX CTABOK, YTO YCHJIMJIO AWCOATaHC MEXKIy aKTHBaMU M 00s3aTeNbCTBAMU. B ycrmoBHsAx
OTTOKAa CpEJCTB peaJn3alusi YacTH aKTHBOB CONpPOBOXKAAlNach (ukcanueil yOBITKOB, YTO
JIOTIOJIHUTENBHO YCKOPHWJIO yXynuleHue (uHaHCOBOro mosioxeHus Oanka. B cmydae First Republic
Bank mpoueHTHBI pUCK TPOSBUIICS NPEUMYIIECTBEHHO Y€pe3 CHIKEHUE YHUCTOrO MPOIEHTHOIO
noxoxa (NII): 3HauuTenbHas 10711 aKTUBOB C (PUKCHPOBAHHOM JIOXOJIHOCTBIO COYETANACh C POCTOM
CTOMMOCTH (OHIUPOBAHMS, YTO MPHUBEIO K COKPAILEHHIO MHPOLEHTHOW Map)KH M OCIa0JIEHUIO
criocoOHOCTH OaHka reHepupoBaTh NpHOBLIL [3]. Cxokue MexaHu3Mbl HaOdro#anuch My Signature
Bank, rzie BbicOkas uyBCTBUTENBHOCTh OanaHca K M3MEHEHHUSM MPOIEHTHBIX CTaBOK B COYETAHUU C
KOHIICHTpalMeil HecTaOMIbHBIX HMCTOYHUKOB (DOHIUPOBAHMSA YCHIWJIA HETaTUBHBIA A ekt
nepeoueHkn o0sa3arenscTB [4]. PaccMOTpeHHbIE PUMEPHI IEMOHCTPUPYIOT, YTO MPOLEHTHBIN PUCK
peanusyercss yepe3 B3aMMOCBSI3aHHbIE KaHAJIbI U3MEHEHUS YKOHOMUYECKOM CTOMMOCTH KamuTajga U
TeKyIle NpuOBUILHOCTH, (GOPMUPYS NPEANOCBUIKH Ui OBICTPOro yXynauleHus (puHaHCOBOM
ycroiiunBoctu OankoB. Ilepexon k ©Oosiee JKECTKOMY peryJMpOBAaHUIO IPOLIEHTHOIO pHUCKA
0aHKOBCKOT0 MOpTQens cTal pe3ylbTaTOM HAKOIUIEHHOTO OIbITa (DYHKLIMOHHUPOBAaHHS OaHKOB B
YCIOBHUAX HECTaOWIBHOM mporeHTHOM cpensl. B pamkax Basel III mporeHTHbIN prck GaHKOBCKOTO
nopTdens ObUT BBACICH B CAaMOCTOSTEIbHOE HANpaBlIEHHUE PEryJIMpPOBaHUS, UYTO OTPA3WIOCh B
paspabotke cranmaptoB IRRBB. KitoueBoii 0cOOEHHOCThIO HOBOTO IMOJXOJa CTajJo NpPHU3HAHUE
HEOOXOIUMOCTH KOMIUIEKCHOM OLIEHKM IPOLEHTHOTO pHCKAa C Y4YETOM pa3jMuYHbIX BPEMEHHBIX
TOPU30HTOB M CLIEHAPUEB U3MEHEHMs NMPOLEHTHBIX CTaBOK. B oTiHMumMe OT NpeXHHUX PEeKOMEHJIALHH,
crannaptel IRRBB npennonaraioT cucTeMaTH4ecKoe MCIOJIb30BAHUE CLIEHAPHOTO aHajlu3a M CTpecc-
TECTUPOBAHUS, YTO MO3BOJIIET YUUTHIBATh NMOTEHLUAIBHBIE SKCTPEMAJIbHbIE U3MEHEHUS! MPOLICHTHON
cpeapl.

[Ipu sTOM 1HENBIO perynsTopa SBISETCS HE yHU(UKALUs BHYTPEHHHX Mojenell OaHKOB, a
o0ecrieyeHne COMOCTaBUMOCTH W MPO3PAYHOCTH OLIEHKU NMPOLEHTHOTO PHCKA, a TAKXKE IMOBBIIICHUE
YCTOMUMBOCTH OAHKOBCKOW CHCTEMBI B IIEJIOM.
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LentpanbHoe Mecto B Mmerogosiorun IRRBB 3anuMaroT nokaszarenn 3KOHOMHYECKOM CTOMMOCTH
kamutaia (EVE) u uymcroro mpouentHoro moxoma (NII), oTpakaromue pasnuyHble H3MEPEHUs
MpOLeHTHOTO pucka. Mx mcmnonp3oBaHue 00YCIOBICHO HEOOXOAUMOCTHIO OJHOBPEMEHHOW OIEHKU
KaK U3MEHEHHsI CTOUMOCTH OaHKOBCKOTO OajlaHca, TaK M JUHAMUKHU €T0 TEeKYIIEH T0XOTHOCTH.

ITokazarens EVE opueHTHpOBaH Ha OLEHKY JOJITOCPOYHOIO CTPYKTYpPHOIO pHCKa H
ONpeNeNsAeTCs KaK pa3HOCTh MEXAY NMPUBEAEHHONW CTOMMOCTBIO OKHJIAEMBIX JCHEKHBIX ITOTOKOB 110
akTUBaM M oOsi3aTenbcTBaM OaHka. Pacdyé€r maHHOro mokasaTeniss OCHOBAaH Ha JAMCKOHTHUPOBAaHUU
OyIylIuX MOTOKOB C MCIIOJIb30BAHMEM KPUBOI NMPOLIEHTHBIX CTaBOK, COOTBETCTBYIOIICH 3aJlaHHOMY
CLEHApUIO W3MeHeHus cTaBok. [Ipu peannzanuy NpOLEHTHOIO MIOKA MPOUCXOAUT U3MEHEHHE CTABOK
JUMCKOHTUPOBAHMUS, YTO IPUBOJUT K IEPEOLIEHKE BCEX UYBCTBUTEIIBHBIX K CTAaBKE HHCTPYMEHTOB.
Bennuuna usmenenus EVE orpakaeT 4yBCTBUTENBHOCTH 3KOHOMHUYECKOM CTOMMOCTHM KamuTana K
MPOIEHTHBIM M3MEHEHHSIM M B 3HAUUTENBHOW CTENEHHM OmpeieNnseTcs Iiopanueil u mnpoduiiem
NepeoneHKn OanaHcoBbIX No3uLMi. Takum 00pa3oM, MaHHBIM TOKa3aTelb MO3BOJSET BBISBHUTH
HAKOIUICHHbIE CTPYKTypHbIE JauCOalaHChl MEXIy aKTUBaMU U  00s3aTelbCTBaMHU, KOTOpbIE
MIPOSIBIIAIOTCS PEUMYLIECTBEHHO B JOJITOCPOYHOM NEPCIEKTUBE.

[Tokazatens NII, B cBOIO ouepenb, XapakTepus3yeT BIIMSHHE NPOLEHTHOIO pUCKA Ha IMOTOK
MPOLIEHTHBIX JOXOJ0B U PACXOJIOB B 3a/JlaHHOM TOpH30HTE aHanu3a. Ero pacuér Oasupyercs Ha
IIPOrHO3UPOBAHUM IIPOLIEHTHBIX NOCTYIUIEHUH U BBIILIAT C YUETOM CPOKOB NIEPEOLEHKH HUHCTPYMEHTOB
Y UX TPOIEHTHBIX XapakrepucTtuk. B otnuune ot EVE, usamenenue NII ¢popmupyercst mocTeneHHo 1o
Mepe IEpPEOLEHKH aKTHBOB M 00s53aTENbCTB, YTO JENACT JaHHBIM IOKa3aTeslb YyBCTBUTEIbHBIM K
pa3nuuusM B CKOPOCTH MW YCIOBUSM IepeouecHkd. Bennumna wusmenenuss NII  orpaxaer
KPaTKOCPOYHYIO ¥ CPEAHECPOYHYIO PEAKIIMIO ITPOLICHTHONW MapKU Ha U3MEHEHHUE PBIHOYHBIX CTABOK U
WCIIOJIb3YETCS JISl OLIEHKH YCTOWYMBOCTHU TEKyIlled NpUOBLILHOCTH OaHKa.

Paznuumnss B meTonmosnorum  pacuéra IPEeNONpPEAcNAIOT  pasiMuhsg B OKOHOMHYECKOU
uHTepnperanuu nokazareneid. Ecau EVE arperupyer BiusHHE NPOLEHTHBIX W3MEHEHHH uepe3
MEXaHH3M JMCKOHTHPOBaHUS BceX Oyaymmx mnoTtokoB, To NII yuuteiBaer Tonbko Te 3¢ GeEKTHI,
KOTOPBIE peau3yloTcs B IpeleIax paccMaTpUBacMOro BpEMEHHOI0 TOPU30HTa. B pesynbrare oqHUA U
T€ € U3MEHEHHMs MPOLIEHTHOM KPUBOW MOTYT OKa3blBaTh PA3HOHANPABIECHHOE BIWSHUE HAa JAHHBIE
MOKa3aTeNl, 4YTO OOYCIIOBIMBAET HEOOXOJUMOCTh HMX COBMECTHOTO HCIIONB30BaHMS TPU OIICHKE
MIPOLICHTHOT'O PUCKa.

CosmectHoe mpumenenrne EVE u NII mo3Bomnser momyuuTs 0ojiee MOTHOE TPEICTABICHHUE O
pucke 6aHKOBCKOTo MopT¢ersi, OHAKO pe3ybTaThl UX pacdyéTa B 3HAUUTEIbHOW CTEHEHH 3aBUCST OT
WCMONb3yeMbIX JomylleHnid. CylmIeCTBEHHOE BIUSHUE OKa3bIBalOT ITOBEACHUYECKHUE MapaMeTphl,
BKJIIOYAsl XapaKTEPUCTHKHU JOCPOYHOTO MOTALICHHUS aKTUBOB, YCTOMUNBOCTH OCTATKOB MO 0€CCPOYHBIM
00s13aTeNTLCTBAM U CTEIIEHb NIepeJaul PHIHOYHBIX CTABOK KIMEHTCKUM MpoayKTaM. [I0CKONbKY TaHHBIS
napaMeTpsl He SBISIOTCS HETIOCPECTBEHHO HAOII0IaeMbIMH, UX OIICHKA HOCUT MOJICIBHBIN XapakTep,
YTO IOBBILIAET HEONIPEAEIEHHOCTh HTOTOBBIX PE3YyJIBTATOB.

Kpowme toro, crannaptsl IRRBB nonyckator ru6kocTs B BBIOOpE CIIEHApUEB U METOJIOB pacyéTa,
BKJIIOYAsl IapaMeTpbl MPOLEHTHBIX HIOKOB M IOAXOAbl K JAMUCKOHTUPOBAHHUIO, YTO 3aTPYIHSET
COTOCTaBUMOCTh Pe3yJIbTaTOB MeXAy OaHKaMu M (PMHAHCOBBIMHM CHCTEMaMHU pa3jN4YHbIX cTpaH. B
YCIIOBUSIX Pa3iNuuil HAIIMOHATIBHBIX PBIHKOB U CTPYKTYp OAHKOBCKUX OallaHCOB €IWHBIM MOAXOI K
OILICHKE MPOIEHTHOTO pUCKAa MOXET TpeboBarh amantanuu. OTAETPHOTO BHUMAHUS 3aCiy’KUBAeT
Bonipoc uHTerpanuu IRRBB B 0o0myro cuctemy ymnpaBieHUsi pUCKaMH OaHKa, MOCKOJBKY B psJe
cinyuaes nokasaresi EVE u NII ucnons3yroTcst IpeuMyeCTBEHHO ISl PEryJIATOPHOM OTYETHOCTU U
HE B [IOJIHOW M€pe UHTEIPUPYIOTCS B IPOLIECCHI IPUHATHS YIIPABICHYECKUX PELICHUN.
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B ycnoBusix coxpansiomiencss HeCTaOMIIBHOCTH IPOLIEHTHON CPebl U yCIOXKHEHNS (PUHAHCOBBIX
MHCTpyMeHTOB pasButue crangaproB I[RRBB mpencraBisercss akTyanbHbBIM — HalpaBICHHEM
MEXIyHapOAHOTO OAHKOBCKOTO pPEryJIHpoBaHUsA. B mepcrnekThBe MOXKHO OKUAATh YCHJICHHS POJU
CTPECC-TECTUPOBAaHUS M CIEHAPHOTO aHaiM3a, a TaKke OoJiee TEeCHOW WHTETpalul OLECHKH
MPOIEHTHOTO PHCKA C APYTUMHU BUAAMHU (PUHAHCOBBIX PHCKOB.

BaxHpIM HampaBiI€HUEM pPAa3BUTHs SBJSIETCS aJaNTalMs MEXKIyHapOAHBIX CTaHAApTOB K
OCOOCHHOCTSIM HALIMOHAJIBHBIX OAHKOBCKUX CHCTEM. OTO IMpEANojaraeT coxpaHeHHe O0a30BbIX
npuniunoB Basel III mpu omHOBpEeMEHHOM paCHIMPEHHH BO3MOXHOCTEH I MPUMECHEHHS
BHYTPEHHUX MoJiesiel ¥ yuéTa crieliu(pUKH JOKAJIbHBIX PHIHKOB.

Takum oOpa3om, nanbHeiniee pasButue crangaptoB IRRBB nomxHO ObITH HampaBieHO Ha
MOBBIIIEHUE MX MPAKTUUYECKON NPUMEHUMOCTH M 3()(HEKTUBHOCTH 0€3 M3IUIIHEro YCIO0XKHEHUS
PETYISTOPHBIX TPeOOBAHUH.

[IpoBenEHHbIl aHanM3 MOKa3bIBaeT, 4yTo B pamkax crtanmaptoB Basel III mporeHTHBINH puck
0aHKOBCKOTO TmOpPTQenst TpaHCHOPMHUPOBAICA B CAMOCTOATEIBHBI OOBEKT pEryJUPOBAHUA U
ynpasinenus. Beenenne konuenuuu IRRBB u ucnone3oBanue nokasareneit EVE n NII nossosmnu
PacIIMpUTh AHAIUTUYECKHE BO3MOXKHOCTU OLICHKHM IPOLICHTHOIO PHUCKAa M IOBBICUTH YCTOWYMBOCTD
0aHKOBCKOM JeSITEIbHOCTH.

B T0 xe Bpems npaktuyeckoe npumeHeHue crannaproB IRRBB compoBoxmaercs psaom
METOJIOJIOTMYECKMX M OpraHU3allMOHHBIX OTPAHMYEHUH, YTO OOYCJIOBIMBAET HEOOXOIMMOCTh HX
JAIbHEHIIET0 pa3sBUTHA M ajgantauuu. llepcrexkTWBBI COBEPIIEHCTBOBAHUS MEKIYHAPOIAHBIX
MIOAXOJO0B K PEryJIMPOBAaHUIO IIPOLEHTHOIO pHUCKA CBA3aHbI C DPa3BUTHEM CLEHApHOIO aHaIu3a,
unterpauueii IRRBB B cucremy puck-MeHEIDKMEHTa M y4€TOM OCOOCHHOCTEH HAaIMOHAIBHBIX
(bMHAHCOBBIX PHIHKOB.
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HUCTOPUYECKAS TPAHC®OPMAIIAA KACIHUVCKOI'O PETUOHA: OT
NMIIEPCKOI'O ITPOCTPAHCTBA K CUCTEME IIAATU TOCYJAPCTB

T'eoepagus, I kypc macucmpamypa bucenos A.M.
Hayunwiii pykosooumenwv: Kenecnaeea JI.b., PhD, cm. npenooasamens

AbcTpakt. B cratbe paccmarpuBaeTcs uctopuueckas Tpanchopmanus Kacnuiickoro peruosa ot
neproja JOMUHUPOBAHHUS UMIEPCKHUX JIepKaB K (OPMUPOBAHUIO COBPEMEHHOW CHCTEMBI MATH
pUKacnuiickux rocynapcts. Ocoboe BHUMaHUE yAEISeTCs HBOJIOLNN MPABOBBIX U I'€OMOJIUTHYECKUX
MEXaHU3MOB pa3rpaHuueHus akBaTopuu Kacnuiickoro Mopsi, HauMHasi C PyCCKO-UPaHCKUX JOTOBOPOB
XIX Beka M 3akaHuMBasg COBPEMEHHBIMH MHOTOCTOPOHHHMHU COTJIAIICHUSMH. AHaIU3UPYIOTCA
OCOOCHHOCTH JEeMapKalluyd TPAHUIl, POIb MOP(POMETPHUECKUX XAPAKTEPUCTHK aKBATOPHH, & TAKKe
MIPOTUBOPEUHUS MEXKIY MEXIAYHApOAHBIMH HOPMAaMH U HAIlMOHAJIbHBIMU HHTEpPECaMH ToCyIapCTB
peruona. OTaeNbHO paccMaTPUBAIOTCS MPOOIEMbI COTTIACOBAHUS IPUHITUIIOB CIIPABEIMBOTO pa3jiea
pecypcoB, BKJIIOYas YIrJIeBOJOPOAbI M Ouojiornyeckue pecypcbl. JlemaeTcss BBIBOI O TOM, UTO,
HECMOTpPS Ha MHCTUTYLMOHAJIM3ALUIO MPaBOBBIX MEXAHU3MOB, PsJ BOINPOCOB pPa3rpaHUYCHUS U
ucrnonb3oBanus Kacmuiickoro mMopsi octaercs HEpelIeHHBIM, 4TO OOyClIaBIMBaeT HEOOXOIUMOCTb
JANbHEHIIET0 HAyYHOT O U AUTUIOMAaTUYECKOro JIMajora.

KiroueBsie cnmoBa: Kacnuiickuii peruon, reonojgutudeckas tpancopmanus, ['eonoautudyeckue
WHTEPECHI, TIOBEPXHOCTHBIE BObI, HEAPA, AKBATOPHUS, UCXOIHbBIC JIMHUH, TEPPUTOPHSI.

BBenenue
Kacnmiickuii  perMoH mpom€n  CIOXKHBIA M JUIMTENBHBIA  IYTh  T€ONOJMTHYECKOU
TpaHchOpMallUK, OTPAKAIOUIMH CMEHY MoJesell MeXIyHApOJHbIX OTHOLIEHHH — OT HMMIIEPCKOro

JIOMUHUPOBAHUSI K MHOTOCTOPOHHEMY B3aUMOJICMCTBUIO HE3aBHUCHUMBIX rocyaapcTB. Ha mpoTskeHun
6osee yem crosetusi Kacnuiickoe Mope (pakTU4eCKH HaXOJWJIOCH MOJ KOHTPOJIEM ABYX JIep)KaB —
Poccwuiickoit umnepuu u [lepcun (Bnocnencrsuu Mpana), mpu 3tom Poccust obnanana 3HauuTeIHHBIM
MPEUMYIIECTBOM, YTO ONPEEISIIO aCUMMETPUYHBIN XapaKTep UCIOJIb30BaHUs aKBAaTOPHH U PECYPCOB
peruoHa.

B wumnepcknii mepuoa BONPOCHI pasrpaHUYeHUss W uUcnosb3oBaHusa Kacnuiickoro mops
pelanyuch MPEeUMYIECTBEHHO Ha OCHOBE MOJMTUKO-CHUIOBOTO NMPEBOCXOCTBA, O€3 ydeTa HMHTEpPECOB
3aBUCHMBIX TEPPUTOPHUI, BXOIUBLIMX B COCTaB uMIepuH. Jlake MoOcCienyromue CoryiaiueHus,
(¢opManbHO HaIpaBJICHHBIE Ha YCTAHOBJICHHE OoJiee PABHOIMPABHOTO peXUMa, HE MPUBEIH K
KapAMHAJIbHOMY M3MEHEHUIO CIOXKUBIIErocs OajgaHca Chil.

Cy11ecTBEHHbIE U3MEHEHUS B FEONOJINTUYECKON CTPYKTYpE pEerMoHa IMIPOU30ILIN [IOCIIE pacnaja
Cogerckoro Coro3a, B pe3yibTare KoToporo Ha Kacnuu nosiBuiych HOBble HE3aBUCUMBIE TOCYJapCTBa
— Kazaxcran, Azepbaiimkan u TypkMeHHCTaH. DTO MPHUBENO K (HOPMHUPOBAHHUIO MPUHIUITHAILHO
HOBOM CHCTEMbI MEXIyHAPOJIHBIX OTHOLIEHWH, OCHOBAHHON Ha HEOOXOJMMOCTH MHOTOCTOPOHHEIO
JIMAJIora ¥ COrjacoBaHUsl MHTEPECOB MATH MPUKACITUNUCKUX CTpaH.

OnHako, HECMOTPSL HA MHCTUTYIIMOHAIN3AIUIO MEPETOBOPHBIX MPOLIECCOB U 3aKJIIOUEHUE psAlla
MEXIyHApOIAHBIX COTJAIICHHUM, BOMPOCHl PAa3rpaHUUYCHUs] AKBATOPUM U PACHpPENIEICHUSI PECYPCOB
Kacnuiickoro Mopsi 10 HAcCTOAIIET0 BPEMEHU OCTAIOTCA MPEeAMETOM IucKyccuid. CyIlecTBYIOIINE
paszHornacusi OOYCJIOBIEHBI KaK pPA3IUYUSIMU B TEOIMOJUTUYECKUX HMHTEpecax TOCyNapCcTB, TaK H
OCOOCHHOCTSIMU NIPUPOAHO-TeOrpadUUecCKUX XapaKTEPUCTUK pETrHoHa, BKJOYas KOH(UTypaluio
6eperoBoii INHUM U MOPPOMETPUIO aKBATOPHH.

Oco0yr0 akTyanbHOCTh JJaHHas pobiema mpuodpetaeT asa Pecnyonuku Kazaxcran, moCcKoabKy
3aTparuBaeT BOIPOCHI TEPPUTOPHATILHON 0€301MacHOCTH, AOCTYIA K MPUPOIHBIM pecypcaM U ydacTus
B PErMOHANIBHBIX JKOHOMHMYECKMX IMpOEKTax. B 3TOW CBiI3M HCCAEAOBaHUE HMCTOPUUYECKHUX
MPENOChIJIOK M COBPEMEHHBIX O0COOEHHOCTEeH pasrpannyeHus Kacmuiickoro Mops mnpeacTaBisier
co00i1 BaKHYI0 HAYYHYIO U ITPAKTHYECKYIO 3a/1ady.
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HCJ’II)IO JaHHOM CTaTBbH SBIISICTCS aHAJM3 3BOJIIONUH T'COIOJIHUTHUYCCKOIO U IIpaBOBOr'0 CTAaTycCa
Kacmmiickoro peruoHa, a TaKiKC BBISIBJICHUC KIIHOUYCBBIX (l)aKTOpOB, OIPEACIIOIINX COBPEMCHHYHO
HCOMMPCACICHHOCTL B BOIIPOCAX pa3srpaHNUYCHHA aKBATOPUH U UCIIOJIBb30BAHUSA e€ PECYPCOB.

Nmniepckuil nepuon

Poccuiickoe npucyrcrBue Ha Kacniuu Bener Hayano ¢ 3axBara Actpaxanu 1556 roga. [1] Ho no
HACTOSLIEMY KPYIIHbIE IUIAHBI HA KACIIMICKUNA PErMOH MOSBWINCH B MOMEHT BocxonaeHus lletpa I Ha
npecton (1689-1725) Ilérp akTHBHO NPOJBUTraiCs Ha IOT, cTpemsich depe3 LleHTpanbHylo A3uio u
[Tepcuto moGpatbcsi 10 «TE€IBIX Boa». [2] Wmmepusi mocTemeHHO 3axBaThiBajia BCE OOJBIITHE
TeppUTOpUH OTHOCsAIMecs K Kacniuiickomy peruony. [1]

[lepcust ctasia 00BEKTOM T'€ONOJUTUUYECKUX MHTEpEcOB JBYX jAepxkaB, Poccun um bpuranuu. K
XIX Bexy bpuranus oGnajana nmojJHbIM FOCHOJACTBOM Haja TeppuTtopusimMu oT Ilepcuackoro 3amuBa 10
uHAnickux pyoexkei. Poccuiickas uMmiepust umena CBOM MHTEpPEChl K oOcliabiieHne OpUTaHCKOro
BIMSIHUA B pperuoHe B mosonuil Mmepe cBoM BOGHHBbIE aMOMIIMU T'OCYJapCTBO HAYaJIO0 pPealn30BbIBATh
1804 romy, 1806 roay pycckue BOMCKa BBIIIUIM K FOTO-3amajHOMy noOepexnio Kacmus 3axBaTuB npu
9TOM CTPATErM4ecKH BayKHbIN 1opt baky. [2]

[Tockonbky Poccust onmeprkana pemaromuid mo0epl, OHa CTPUMMIIACH K JOCTHXKCHUIO MHPHOTO
norosopa ¢ Ilepcueii, mocie KoToporo oHa Moria Obl mepeiiTu Kk 60pbde ¢ PPaHKO-TYPELKUM COHO30M
B EBpone. Eii ymanmocs sto cnmenmate B 1813 romy. Crpanbl 3akimoumid [ronmaTckuii AOTOBOP,
cocrosaumii u3 11 mynkros. [2] [1o aTomy norosopy, a 3areM u o Typkmanuaiickomy gorosopy 1828
roga Poccust monyunna upaHckue teppuropun Ha nodepexnse YépHoro mops u lOxnom Kaskaze, a
Wpan yrpatun npaBo cBoboHOro miaBanus no Kacnuto.

CoBeTCKMI U TOCT COBETCKUHM NEPUO]T

Ho 3atem npowusomu peBomtonust 1917 roma, a 3arem (opMupoBaHHEe HOBOT'O TOCYyAapcTBa
CCCP, koTopasi pemmia aHHYJIUPOBATh CTapble COTJIAIIECHUS B TMOJIB3y HOBBIX. JIOroBOp 0 apyxoOe
1921 roma u loroBop o Toprosie u moperuiaBanuu 1940 ronma co3ganu HOBBIM IIPABOBOM PEKUM
Kacnus, xotopslil cenuanuctel B 007aCTH MEKIYHAPOJHOTO MpaBa HA3bIBAIOT «SUl generis» — OH
ObUI CO3J1aH TOJIBKO ABYMS IOCYAapCTBAMHU-«X035€BaMU» Ha OCHOBE JIBYCTOPOHHHUX COTJIAIIEHUH, B
KOTOpPOM HE NMPUMEHSIIOCH MEXTyHApOIHOE MOpCKoe mpaBo. Mcxos u3 Hero 06a rocyaapcTsa UMelu
paBHble npaBa Ha Kacrnuu, a camo Mope ObII0 3aKpBITO AJIst BCEX TPEThbUX CTpaH. [3]

Cornamenne 26 ¢eBpanst 1921 r., ycTaHOBUJIO BO3MOXHOCTH JJii 00€UX CTOPOH 00JaIaTh
npaBoM cBoOoHOro maBanus no KacnuiickxoMy Mopio mojpb (yarom COOCTBEHHBIX IOCyJapcTB B
paBHOU cteneHu. 25 mapta 1940 roga ObLIO MOAMUCAHO BYXCTOPOHHEE COTJIANIEHUE, IO KOTOPOMY
rocy/apcTBa YCTaHOBWIN IIpaBHJIAa CyJOXOAHOTo mnepensmxeHus Ha Kacrnuu. Ilo Hemy pasnenenue
Obu10 MO 10-MHIIBHOM TIOJTOCA TI0 00€ CTOPOHBI MOPS, PHIOOJIOBCTBO OCYIIECTBIUIOCH B JIOJIh Oepera
Kkaxaoro rycyaapcts. [4] Ilpu stom ,paktuyecku riaBHbIM mpaButesneM B peruoHe Obuta CCCP.
Ncnamckas pecrrybnuka BoeBasa ¢ MpakoM, 1 He Morjia OTCTauBaTh CBOE MHTEPECH B peruoHe. [3]

Korna npounsomen pacnajg cOBETCKOTO CO03a, M0 MUMO lpaHa B pernoHe MOsSBHUINCH elle 3
rocynapctBa Kazaxcrtan, Tamkukucrtan, AsepOaipkan. Kaxmoe W3 mITH WUMEIO NPUTECH3UH Ha
tepputoputo. Mimenu ee Oomnpine yem y Mpana. Tak, Kazaxcran momyumn 1900 kM, TypkmeHucTan —
1768 xMm, Poccust — 1355 kM, Azepbaitmkan — 820 km u Mpan — 657 kM. [4] A 3TO O4YE€Hb KPUTHYHO
MOCKOJIBKY MMEHHO MO JUHHMM Oepera, OTYepUYMBAIOT MCXOAHbBIC JIMHUHM, W [0 HUM OTMEHSIOTCS
MOPCKHE 30HBI U1 ONPENCIICHUS TPaHULl. OTH JIMHUM JENATCA Ha ; NPSAMYI0 — ACIUT HOBTOPSIET
JUHUIO Oepera; HOPMaJbHYIO COSAMHSET JIBa y4acTKa TEPPUTOPUHU B OAHY JuHUIO. [Ipn coenquHennn
10 HOPMAaJILHOM, yJAeTcs 3axBaThiBaTh Oousblie akBaropuu. Otiauuue OeperoBoit nuHuuM Hpana
3aKJII0YAeTCsl B TOM, UTO ee Oeper 0ojiee BOTHYTHIM YeM Y OCTalIbHBIX TOCYapCTB, KaK CJIEACTBHE, OHA
HE MOJKET €€ MPOJIIUTh TAK K€ JaJIEKO, KaK U OCTAJIbHbIC, MOJy4YaeT MEHbIIIE TEPPUTOPUH. [S]

Poccus cumtana, 4to BojHAs MOBEPXHOCTD JIOJDKHA ObITH OOIEH, HA Hepa ACTUTh MO JIMHUSM.
3a pasrpaHuYeHHE 10 «MOAM(PHUIIMPOBAHHOW CPEAMHHOW JIMHUHM» BBICTYIAIN Kazaxcran,
Typxmenucran, Aszepbaiipkan. MpaH e X0oTen AOCTHYb pas3zeieHus Ha S5 30H mo 20%, a BOAHYIO
IJIaJb MCIOJIb30BaTh IO NPHUHLUIY KOHIUMUHMMYyMa. IlpaButensctBo Mpana Poccuu, nonro
IBITAJUCh JTOCTHYb COIVIALIEHWS MeEXAy ocTanbHbiMu cTpaHamu. Jlo 2018 roma BbUINCH
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OoKecToueHHble crnopbl. [lapamiensHo co Bcemu crapanmMu Kpome MHpana VYperynupoBanoch
MHOecTBO cornamenuif. Cormamenuem 1998 u 2001 rr. mexny AsepOaiimkanom, Poccueii,
Kaszaxcranom. B 2003 ropoze. bouto nognucano CornamieHue o TOYKE CThIKA JIMHUU Pa3TpaHUYEHUs
compeaeNnbHbIX YyuyacTKoB Ha Kacrmu.

Ucxons u3 nero Kazaxcran nomyuan 29% tepputopun, Azepbaitmkan, 20% Poccus 19%. B
2014 r. Typkmenucran u Kazaxcran noamnucanu COTJIallieHUE OCOIVIAIIEHUE O PAa3rpaHUYECHHUH JIHA
Kacnuga. Cnophble Bompockl octaBainuch Tonbko y AsepOaitmxana ¢ TypkmenucranoMm. Wpaw,
KOTOPOMY OTBOAMJIOCH TONBKO 13% Teppuropun ¢ 3tuM He cornamancs. [4] 15 wurons 2016 r.
[IpaButensctBo Mpana 3asBuiIO, 4TO OTKa3bIBa€TCS OT UMEIOUIMXCS TEPPUTOPUM, M UYTO MPAHCKHIM
HapoJl HUKOTJa HE COTJIAaCUTCA Ha TeppuTopuaibHoe paszaeneHue Menbiie 20 %. Uto oHM XOTAT
paccMaTpuBaTh STOT BOMPOC ¢ ToUKH 3peHusi Benckoii Konsenmu. [6]
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Hedrerazosas undpactpykrypa Kacrmiickoro pernona [7]
[IpaButenbctBo MpaHa cuMTano HECHpaBEUIMBBIM HCIOJIb30BAaHUS B JIaHHOM BOIIPOCE

Konpenmuto Opranuzannn O0beauHeHHBIX Haruit mo mopckoMy npaBy. Mmeno B Buay KonBeHuo

saxmoueHyro OOH B 1982 rogy mopckomy mpaBy. [4]KoHBeHIMS onmuchIBala Kak JEIHTh OCOOBIC

SKOHOMMYECKHE 3aHbl, BOJHBIC pa3fen U KiuMmarudeckue Boabl. [8] I[Ipum 3ToM mpaBUTETHCTBO

MOJYEPKHYJIO, YTO HE HMEET Ha JAaHHBI MOMEHT MpPSAMBIX NPETEH3UH OTHOCUTEIBHO pa3BUTHUS

TEPPUTOPUI HA JAaHHBIH MOMEHT, TaK KaK He TepseT ra3oBble MECTOPOKICHHS, U HE COOMpaETCs TaM

pa3BuBatbcs. Takum oOpa33m, He cMoTps Ha To, 4To Kacnuiickas konBeHnus 2018 roma, He maino

OKOHYATEJILHOTO PEIICHUs O BOMPOCE MO MOBOAY KOHTPOJIS HAa TeppuUTOpUSMHU HA, COTJIALIEHHE OBLIO

MOJNKCAHO CO CTOPOHBI BCEX MATH rOCyAapcTB BKItouas Mpan.

[IpyunHa mo koTopoii HMpan momen Ha 53TO 3aKJIIOYajIoOCh B JKENaHUU OOecredYeHUs
0€30MacHOCTH Ha PETMOHOM. Jle1o B TOM, YT O B MOMEHT IOKa CO3JaBajoOCh COIJIAIIEHUE, U
MIPOUCXOJWIA TEPPUTOPHANIBHBIE CIOPHI OTHOCHTENbHO Kacmuiickux axBaToOpui, MapaiedbHO
MIPOUCXOWII Tpolecc yBenuuuparouierocss HampsbkeHuss mexnay CIIA u Hpanom, ycuieHus Ha
naHHOW Teppuropuu rocyngapcts Typuum, WM3pauns, 3a cuer AsepOaiimkana. Ha akBoropuu
AzepbaiikaHa NPOXOAWUIM BOEHHBIE YYEHMs, Ha KOTOPBIX MNpucyTtcTBoBana Typuus. Hpan sto
CUMTaeT yrpo3oi Ijsi ceOsi, BO3MOXKHOCTBIO yCHIIEHUS TypelKkoro BIUSHHUS, U KaK CJEICTBUE
BO3MOXKHOCTBIO JUIsl HanajeHusi co croponsl 6i10ka HATO. Koprycy crpakeil nciaMcKol peBOJIIOLNUN
MPUIIOCH MEPEeANCIONUPOBAaTh CBOM OBICTPOXOJHBIC Cyla, U3-3a aKTHBHOCTU baky, ocrmaObuB cBoe
npucytctBue. [4] [Ipesunent Upana Xacan Pyxanu 3asBui no atomy nosoay B Akray: «Kacnuiickas
KOHBEHIIUSI TIOTHOCTBIO 3ampeniaeT ABUKCHHEe WHOCTPAaHHBIX BOGHHBIX KOpabiiell B 3TOM MOpe, U 3TO
OYEHb BOXXHO C TOUKH 3PEHUS HAIIMOHAIBHOU 0€30MaCHOCTH MPUKACITUUCKUX CTpany. [6]
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Urto unTepecHo no noBoay kouseHiuu 2018 roga, oHa yactuyHo yuuthiBaeT MHTEpech Mpana
B “‘cripaBellsIMBOM paszaeneHun Tepputopun’ B xonBenmuu IIpsMo Hammcano, uyTo ecnu OeperoBas
JIUHUSL CTpaHbl CTaBUT CTPaHy B HEBBITOJHOE IMOJIOKEHHE, TO 3TOT BOMPOC HEOOXOIUMO YUYECTh.
Hukakoii KOHKPETHKH, O TOM, YTO 3TO 3HAUUT, B COMIAIIEHUH HE HAMMCAHO. JTOT BOMPOC PEUIMIH
nonrcaTh o3xke. Ho He no mucanu. Kak cnencreue Mpan 10 cux mop He patuuimpoBai corjaanieHue
Y HECMOTPsI Ha MOJINMCAaHKEe, OHO HE BCTYIUJIO B cuiy. [4]

3aKiroueHue

Ucropuueckoe pazsutre Kacnuilckoro peruoHa JAEMOHCTPUPYET CIOXKHBIM Tepexon OT
OJTHOCTOPOHHET0 MMITIEPCKOTO KOHTPOJISI K MHOTOCTOPOHHEH CHCTeME B3aUMOJICHCTBUS HE3aBUCUMBIX
rocygapctB. Eciii Ha paHHUX 3Tamax pa3rpaHUYeHHE AaKBATOPUM M MCIOJb30BaHUE PECYPCOB
OTIPENIETISUTUCH IPEUMYIIECTBEHHO CHUJIOBBIM M MOJTUTHYECKUM JOMHUHUPOBAHHEM, TO B COBPEMEHHBII
MepHoj] HaOII0AAeTCs MOCTENICHHAS HHCTUTYIIMOHATN3AIMS IPABOBBIX MEXaHU3MOB PETryJIHPOBAHUS.

Bwmecte ¢ Tem ananu3 mokasai, yTo (GOpMHUPOBAHUE €IUHOM MPABOBOM MOJIEIH pa3TpaHUUYCHUS
Kacnuiickoro Mopsi OCIOXHSETCS psAaoM (HakTOpoB, BKIOYAs Pa3IUYMsl B TE€OMOIUTHYECKUX
WHTEpecax TrOCyJapCTB, HEOJHO3HAYHOCTh HHTEPIPETAIMHA MEXIYHAPOJHBIX HOPM M CICIHPUKY
MIPUPOAHO-TEOrpadUIECKUX XapaKTePUCTUK akBaTOpuu. OCOOEHHO OCTPO COXPAHSIOTCS PAa3HOTIACHUS
10 BOTIPOCaM MPUHITUIIOB JCITMMHUTAIINN U CIIPABEJIMBOTO PACIIPEACIICHUS PECYPCOB.

Takum oOpazom, Kacnuiickuii pernoH OcTaeTcsl MPOCTPAHCTBOM IEPECEUEHUS] IKOHOMUUIECKUX,
MOJINTHYECKUX W TIPABOBBIX MHTEPECOB, TJI€ JOCTUTHYTHIC JOTOBOPEHHOCTH HOCST KOMITPOMHUCCHBIN
xapaktep. [lepcnekTHBBI AanbHEHIIET0 pPa3BUTHS PErMOHA BO MHOTOM 3aBHUCAT OT CIIOCOOHOCTH
TOCYyJIapCTB BbIPaOaThIBATh COTJIACOBAHHBIC PEIICHUS, YUUTHIBAIOIINE KaK MEKIYHAPOIHOE MTPABO, TaK
Y peTHOHaNIbHBIe 0COOEHHOCTU.CITUCOK MCTIOIh30BAaHHON JIUTEPATYPBhI
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OPTA MEKTENITIH HEI'I3T'T BYBIHBIHJIA XUMMUS I[IOHIH OKBITYIA STEAM-
TEXHOJIOT'UAJIAPBIH KOJTJAHY AbIH AJITBIINAPTTAPBI
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AHHOTAIMSA

byn makanaga 7-9 ceiHbImTapaa XumMusHbl OKbITyIa STEAM-TeXHOMOTUSIIAPBIH KOJIAHY ABIH
TEOPHUSIIBIK HeTi3epi KapacTeipbuiansl. Herisri makcat — STEAM-TocuniH ChIHE OfIay, TAaHBIMIBIK
KbI3BIFYIIBUIBIK JKOHE OKY MOTHBALMSICBHIH JaMbITyIaFbl POIIIH Tajaay. OAe0u MIody HOTUXKECiHAe Oy
TOCUIIH TOHApAIBIK WHTErpAlMsIFa HETI3CIMiN, OKY YIEpICiH NMpaKTHKaIbIK-OaraapiianFaH OarbITTa
YUBIMIIACTBIPYFa MYMKIHIIK OepeTiHi aHbIKTanabl. COHBIMEH KaTap, jK00aNbIK OKBITY MEH IH(PIBIK
Kypajazaplael KojjaHy OuliM camachlH —apTThipyfa bIKman ereTiHi  kepcerinai. STEAM-
TEXHOJIOTHSUIAPBIH KYHeNl eHrizy OuTiM anymsiapAblH (yHKIIMOHAIIBIK CayaTTBUIBIFBIH aMBITY1a
THIMJII Kypas OOJIbIT TaObLIaIbI.

KinT ce3nep: STEAM-TexHONOTHSIIAP, XUMHSHBI OKBITY, 7—9 CBHIHBII, ITOHAPATBIK HHTETPAIIHS,
CBIHU OWJIay, OKYy MOTHBAITUSACHI, (DYHKITMOHAIBIK CayaTThUIBIK.

AHHOTAIMSA

B cratbe paccmarpuBaroTcs TeopeTuueckue ocHOBbI mpumeHeHus STEAM-texnonoruii B
oOyueHnn xumuu B 7-9 knaccax. OcHOBHas 1enb — npoaHanusuposath posib STEAM-nonxona B
Pa3BUTUM KPUTUYECKOTO MBILIUICHUS, T[I03HABATEJIBHOIO MHTEpeca U y4eOHOW MOTHBalUU.
JlutepaTypHblii 0030p TOKa3ad, 4YTO JaHHBIA MOAXOJ, OCHOBaHHBIH Ha MEXIUCIUIUTMHAPHOU
MHTETpaIy, MO3BOJIAET OPraHM30BaTh OOyuYeHUE B MPAKTHKO-OPHUEHTHpPOBaHHOM (Qopmarte. Taioke
BBISIBJIEHO, YTO MCIIOJB30BaHME NMPOEKTHOTO0 OOY4YeHHS M IHU(PPOBBIX MHCTPYMEHTOB CIIOCOOCTBYET
MOBBIIIICHUIO KadecTBa oOpaszoBaHus. CucremHoe BHenapenue STEAM-TexHonoruii sBisieTcs
3¢ (HEeKTHBHBIM CPEJICTBOM pa3BUTHS (PYHKIIMOHAIHLHOW IPAMOTHOCTH YUYaIIHXCSI.

KuaroueBbie cioBa: STEAM-texHonoruu, o0ydyeHue XuMud, 7—9 Kiacc, MEeXAUCIUILTHHAPHAS
MHTETpaius, KpUTHYECKOE MbIIIIJICHHE, yueOHast MOTUBaLUs, GYHKIIMOHATbHAS! TPAMOTHOCTb.

ABSTRACT

This article examines the theoretical foundations of applying STEAM technologies in teaching
chemistry in grades 7-9. The main objective is to analyze the role of the STEAM approach in
developing critical thinking, cognitive interest, and learning motivation. The literature review shows
that this approach, based on interdisciplinary integration, enables practice-oriented learning. It also
demonstrates that project-based learning and digital tools contribute to improving the quality of
education. Systematic implementation of STEAM technologies is an effective means of developing
students’ functional literacy.

Keywords: STEAM technologies, chemistry education, grades 7-9, interdisciplinary integration,
critical thinking, learning motivation, functional literacy.
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Kipicnme. Kazipri 6imiM Oepy >xyHeciHiH Aamy ypaictepi OUTIM alylibUiapAblH TEK TTOHJIK
OlTiMIH FaHa €MeC, COHBIMEH KaTap CBhIHM OiNlay, 3epTTEYILIUNK AaFAbUIap >KOHE TYPAKTHI OKY
MOTHBAIMACHIH KAMTUTBIH METAMOHJIIK KY3bIpETTEep KELICHIH KaJblNTacThIpyra OarbiTTasiFan. Ocbl
TYPFbIIa JKapaTbUIBICTAHYy FBUIBIMIAPBI, TEXHOJOTHS, WH)XCHEpHWs, ©HEp JXOHE MaTeMaTHKaHbI
oipikTipeTin STEAM-TeXHOJOTHUIAPBIH €HT13y €peKIlle MaHbI3Fa Ue OOJIBIN OTHIP.

Xumusiabl  okpiTyna STEAM-tocinai  KoinmaHy JocTypii  OumiMAl  KeTKi3yAeH Oiulim
aTyIbLIapbIH OeIceH Il TaHBIMIBIK dpPEeKeTiHe Kolryre MyMKiHAiIK Oepeni. OKy yaepici IpaKkTHKaIbIK-
OarjapiaHfaH cUMaTKa We OOJBIN, XUMHUSUTBIK KYOBUIBICTAp MEH 3aHIBUIBIKTApbl MEHIepy HaKThI
OMIpJIIK JKarnaiiapra >KaKblH TalChlpMalapAbl WICNIy apKbUIbl Yy3ere achlpbuiafpl. byn Oimim
alyIIbUIapJblH ~ aKMapaTrThl — Taljay, OKMHAKTay OKOHE  HMHTEepIpeTauusuiay  KaluleTTepiH
KaJIBIITACTBIPBII, HETI3AENTeH INeIliM KaObullay IaFrAbUIapblH JaMbITyFa bIKHan erefi. KoOanbik
KbI3METTI €HrI3y OUIIM  alylbUIapAblH OKY YVAEpiClHE TapTbUIyblH KYILEHTIN, OJapblH
MOTHBAIIMSCHIHBIH apTybIHA 3CEP €Te/Il.

STEAM-TexHOMOTHsIIApH! AsICHIHAA TAHBIMIBIK KBI3BIFYIIBUIBIK MIEH FHUTBIMU OYECTIKKE €pPeKIIe
MoH Oepiseni. 3epTTeyIIIIiK TarncepMaap, SKCIePUMEHTTIK KYMBICTAp KoHE IMU(PIBIK Kypalgapabl
KOJIJIaHy Heri31HJe YUBIMIACTBIPbUIFAH OKY YAEpiCl XUMHUSHBI MEHIrepyre JIereH iMIKi MOTHUBALUSHBI
KaJIBINTACThIpaAbl. 7—9 CBHIHBII OKYIIBUIAPHI YIIiH, SFHU aOCTpakTLIl oiylay KaOuieTi KajbllTacy
KE3eHIHJIe, MYHJIail TOCI PENpOMYKTHBTI OUTIM WTEpyJEH OHBI CaHAJIBI TYpJAE KOJJaHyFa KeIIyre
xKaraai skacaiinpl. MHxeHepaik jxo0anay 3J1eMeHTTepl MEH LIbIFapMalllblIbIK TalchlpManapibl eHrizy
KpPEaTUBTUTIKTI TAMBITHIT, OKY MaTepUaBIHBIH Ma3MYHBIH KCHIHCH TYCIHIIPYTe MYMKIHJIIK Oepe/ti.

STEAM-tocin  ascelHAa TOHAEPHAI HMHTETpalpsuiay OUTIM  amymIbUTapAbIH — TaHBIMJIBIK
OCJICEHIUTITIH apTTHIPBIN, MOHAPAIBIK OalmaHbBICTApbl HBIFAWTanbl. by jkarmaiina Xxumus QuU3HKa,
OuoJIorus KoHEe MaTeMaTUKaMeH e3apa OaillaHbIcTa KapaCThIPBUIBII, FHIIBIMU JYHHETAaHBIMHBIH TYTacC
KYHECIH KaJBIITACTBIPYyFa BIKMAT eTeli. MyHaal ToCl Ky3ere achblpy TEpPMOXUMHUSIIBIK YAEpiCTepai,
OMOXMMUSUTBIK PEeaKIMsIap bl HEeMece 3aTTapIbIH KOHIIEHTPAIMSICHIHA KATBICTHI €CenTep i KaMTUTHIH
MIOHAPAIBIK jK00aap apKbUIbl ICKEe aChIPBUTYBI MYMKIH.

STEAM xarmaiiblHIa XUMHSHBI OKBITY OJICTEMECIHIH KaHapybl 3aMaHayu OuriM Oepy
TEXHOJIOTHSIIAPBIH, COHBIH IMIiHIE TUQPIBIK CUMYJISAIUSIIAD MEH BUPTYaJAbl 3epTXaHalap/Ibl KCHIHEH
KOJAaHy bl Tajamn etedi. by kKypammap ToxipuOenepsi Kayirnci3 jkoHe Oakbutayra OOlaThlH OopTaja
KYprizyre MyMKIHIIK Oepeni, Oyl MeKTen JAeHredi yuIiH epekiie MaHb3abl. COHBIMEH Katap, ojap
KYpeni XUMUSUIBIK YACPICTepIi BU3yaIM3alHsIIayFa JKOHE OKY MAaTepUajbIHBIH KOJDKETIMIUTITIH
apTThIpYFa XKarJaal xKacauibl.

STEAM-TexXHONMOTHUSIIAPBIH EHTI3YIH MaHBI3AbI Kypamaac Oeiiri OUTIM HOTWXKEJIEpiH Oaranay

KYHECIH KeTuiaipy Oonbim TaObIaAbl. backIMABIK CHIHM OWjay, KpPEaTHUBTLIIK, KOMMYHUKAIIHS JKOHE
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BIHTBIMAKTACTBIK CHUSKTBI XXI Facelp JaripUIapblH JaMbBITYyFa OaFBITTAFAaH KAJIBIITACTHIPYIIBI
Oaramayra Oepinemi. OChl Ky3bIPETTEp/ll KOPCETETIH KPUTSPUMSIEPAl KOJJAaHy OLTiM amymiblaapIbiH
uIrepinieyin oObeKTHBTI Oarasiayra xoHE OKYy YAEpICIH THIMAI peTTeyre MyMKIH/IIK Oepe/i.
KopsoiTbinabl. Ocbutaiima, 7-9 ceiHbIITapia XuMusiHbl oKbITyna STEAM-TexHonorusuiapbia
eHri3y OuTiM Oepy Ma3MyHBI MEH OMICTEPIH cammalibl )KaHApTYIsl KaMTaMachkl3 ereni. by Ttocin Oimim
aTyIIBUIAPABIH HET13T1 KY3BIPETTEPIH JAMBITHII, OJap/IbIH TAHBIMABIK OCJICEHAUTITIH apTThIPAJIbI )KOHE
XUMHUS TIOHIHE JIETeH TYPAKThl KhI3BIFYIIBUIBIK KAIBINITACTHIPAIbl, OYJI 63 Ke3eriHJe 3aMaHayu OiliM

Oepy TananTapbliHa TOJBIK COHKEC Kele/i.
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MEHE/UKMEHT KOHE KASAKCTAHJAFBI BACKAPY CAJIACBIHBIH BOJIAIIIATBI

Ecemynbt Omip
Typan ynusepcumemi, Anmamol

Anparnma. byn wmakana Kaszakcran PecnyOnukachlHOarbl MEMIIEKETTIK Oackapy JKoHE
MEHEPKMEHT JKYHeCiHIH Ka3ipri »KarJailblH JKOHE JaMy IEepCHEKTUBAIAPBIH KAJIFAChIl >KaTKaH
TpaHCc(hOpMaLMAIIBIK ©3repicTep KOHTEKCTIHE TEOPHUSIIBIK TYPFbIIaH 3epaeneyre apHaaras. Kymbicta
Ka3ipri 3aMaHfbl JKapusi MEHEKMEHT MPUHIMITEPI MEH OTaHIbIK TKIPpUOEIe KOJAaHbUIAThIH
JocTypii O6ackapy MOJAENbIEPIHIH ©3apa 1C-KUMbUIBIHBIH TY)KbIPBIMJAMAaJIbIK HETi3[epl 3epTTelei.
ABTOpIIap MEMJIEKETTIK OacKapylablH THUIMILUIITH aHBIKTAUTBIH HEri3ri (akTopiapAbl TajJai[ibl:
MHCTUTYLIMOHAJ/IBIK OJIeyeT, aJlaMd KaluTaJ[blH canachl, OKIMIIUIK MpoLecTepal LU(pIaHiabIpy
JEHTeIl, COHJal-aK CeKTopiapapaiblk ©3apa IC-KMMbLI JceHredi. backapy mapaaurMachIiHBIH
HBOJIOLMSCHIHBIH KOPIHICI PEeTiHJE YITTHIK JaMy CTpPaTerHsuIblK KyXaTTapblH KapacTblpyFa epekiie
Hazap aymapbutanbl. JKypriziuireH Tanmay Heri3iHae kahaHABIK TEHACHIMSUIAD MEH YJITTHIK
epEeKIIeIiKTI €CKepe OTBIPBII, MEMJIEKETTIK O0acKapy >KYHeciH >XeTuiaipy OOMBIHIIA TEOPHSUIBIK
HET13/1eJITeH YChIHBIM/IAP TY>KbIPbIMAAIAIbL.

KiarTi ce3nep: MmemiekeTTik 6ackapy, xapusi MEHEDKMEHT, HHCTUTYLIHOHAJIBIK pedopmaap,
Kazakcran, uudprannpipy, TpancGopmanusi, SKIMIILIIK THIMAUIIK, aJaMi KaluTall.

MEHE/KMEHT U BYAYIIEE TOCYJAPCTBEHHOI'O YITPABJIEHUSA B KAJAXCTAHE

AnHoramusi. Hacrosiimasi cTartbs TOCBSIIEHA TEOPETHYSCKOMY OCMBICICHUIO COBPEMEHHOTO
COCTOSIHUSI M TIEPCIIEKTHUBHBIX HAMPABICHUN PAa3BUTHSL CUCTEMBl TOCYIapCTBEHHOTO YIPABICHUS U
MeHe/pkMeHTa B PecmyOnmuke KaszaxcraH B YCHOBHSX MPOJODKAMOIINXCS TpaHC(HOPMAITMOHHBIX
npeoOpazoBanuii. B pabote wucciaemyroTcss KOHIENTyalbHbIE OCHOBBI B3aMMOJACWUCTBUS MPUHITUIIOB
COBPEMEHHOTO TYOJMYHOTO MEHE/DKMEHTa U TPAJAWIIMOHHBIX  YIPABICHYCCKUX  MOJICIICH,
MPUMEHSIEMBIX B OTCUECTBEHHOW TpaKTUKe. ABTOPHl AHAIMZHPYIOT KJIIOUEBbIE  (DaKTOPHI,
omnpenenstonme 3p(HEKTUBHOCTh TOCYIAPCTBEHHOTO YIPABICHHUS: WHCTHUTYIIUOHAIBHBIA TOTEHITHAT,
Ka4eCTBO YEJIOBEUYECKOT0 KamuTaa, CTerneHb MU(POBU3AINH aJIMUHUCTPATUBHBIX MPOIIECCOB, a TAKKE
YPOBEHb MEXKCEKTOPHOTO B3amMmozeicTBusi. (Ocoboe BHUMaHHE YACTSETCS  PACCMOTPEHHUIO
CTPaTErMYeCKUX JOKYMEHTOB HAIIMOHAIBHOTO PAa3BUTHUSI KaK OTPAKEHHUS SBONIOIHMH YIIPABICHYECKOU
napagurMel. Ha ocHoBe mpoBeA€HHOTO aHanm3a (HOpMYITHPYIOTCS TEOPETHYECKH O0O0CHOBaHHBIE
pEKOMEHJAIMM [0 COBEPIICHCTBOBAHUIO CHCTEMBI TOCYJAapCTBEHHOTO VYIPABIEHUS C YYETOM
I100aTBHBIX TEHACHIIMA W HAITMOHAIBLHOU CIICITU(UKH.

KiroueBble  cioBa:  TOCYyIapCTBEHHOE  yIpaBleHUE,  NYONWYHBIA  MEHEIKMEHT,
WHCTUTYIIMOHAJbHBIE pedopmbl, Kazaxcran, mudpoBmzanus, TpanchopMmaiys, aJMAHUCTPATHBHAS
3¢ (HeKTUBHOCTH, YETOBEUESCKUN KalUTall.

MANAGEMENT AND THE FUTURE OF PUBLIC ADMINISTRATION IN KAZAKHSTAN

Abstract. This article is devoted to a theoretical examination of the current state and
prospective directions for the development of the public administration and management system in the
Republic of Kazakhstan amid ongoing transformational reforms. The study investigates the conceptual
foundations of the interaction between the principles of contemporary public management and
traditional governance models applied in domestic practice. The authors analyse the key factors
determining the effectiveness of public administration: institutional capacity, the quality of human
capital, the degree of digitalisation of administrative processes, and the level of cross-sectoral
interaction. Particular attention is paid to the examination of national strategic development documents
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as a reflection of the evolution of the governance paradigm. Based on the analysis conducted,
theoretically grounded recommendations for improving the public administration system are
formulated, taking into account global trends and national specifics.

Keywords: public administration, public management, institutional reforms, Kazakhstan,
digitalisation, transformation, administrative efficiency, human capital.

Kipicne

TuiMai MemiekeTTik Oackapy Ke3 KelNreH MEMJICKETTIH TYPaKThl oJIeyMETTiK-3KOHOMHUKAJIBIK
JAMYBIHBIH 0acThI MAPTHI 00BN TaObUIaAbl. TEXHOIOTHUSIIBIK PEBOIONNS, TEOCASICH aPXUTEKTYPaHbIH
e3repyi jKoHe KOFaMJIbIK JKyHenepAiH KypaesieHe Tycyine OailnanplcThl xkahaHabIK TpaHchopmanusiap
YKaFIabIHa MEHEDKMEHT TIeH MEMJICKETTIK OacKapy/IbIH OoJalarbkl MOCeIeci epeKIne 03eKTUTIKKE ne
Oomyna. benceHal MHCTUTYLIMOHANIBIK KYPBUIBIC yiepiciHne kypreH KaszakcTaH XajbIKapasbIK
CTaHJapTTapFra Ja, YITTHIK €PEKIIETIKTepre /1€ COMKeC KEJIETIH OHTaWIbl 0acKapyIIbLIBIK MOISTbI1
1371eyre TYPaKThl KbI3bIFYIIBUIBIK TAHBITHII OTHIP [1].

Toyenci3mikTiH ym OHXbULABIFBI 00kl Kaszakcran PecmyOnukachl ITyHHEXY3UIIK O03bIK
ToXipuOere Oariap aja OTBIPBIN JXKOHE OHBI TPAH3UTTIK KOFaM >KarjaiibiHa OeiiMIeil OThIpHI,
MEMJICKETTIK Oackapy xyHecin pedopmamayasl >kyiemi Typae xyprizin kenai. ConeiMeH Oipre
3eprreyuiiiep pedopManapiblH JKapHsUsIlaHFAaH MaKcaTTapbl MEH OJapAblH MPAKTUKAJIBIK HOTHXKeIepi
apachIH/IaFbl TYPAKThl AJIIIAKTBIKTBI TIPKEN OTHIP, OYJ1 MEMIIEKETTIK OacKapyLIbUIbIK CascaTThl 1CKe
achIpyAbIH TYKBIPbIMAAMAJbIK HET13[epiHAe /1€, MEXaHU3MAEpIHIe JIe KYHenl KalIIbUIBIKTapaAbIH 6ap
eKkeHAIriH nanenaeiai. [locTcoBerTik ennepraeri MEMIIEKETTIK OacKapynablH TaOuFaTbl MEH OoJallarbl
TypaJibl FBUIBIMM TiKipTajac OacbuiMail otelp. Keitbip 3eprreymiiiep >kaHa *Xapusi MEHEIKMEHT
YATUIepiHE TOJIBIK KOIIYAIH KaKETTUIIrH Tajam erce, OacKamapbl KOHTEKCTIK EpeKIIeTIKTePIi
eckepMeil 06aThiC MHCTUTYTTapblH MEXaHMKAJBIK TYPIAE 3aUMCTBOBAY/IbIH TOYEKENJEpiH aTan eTell.
Ocpl MaKaa aTaFaH MiKipTaJIacThl Ka3aKCTaHIBIK NIBIHIBIKKA KaTBICTHI MICTTYTe YJIeC KOCY/Ibl MaKcaT
TyTazasl [2].

OcCBhl KYMBICTBIH MaKcaTbl — TEOPHSUIBIK Tayjay HeriziHge KaszakcraHmarbl MEMIICKETTIK
Oackapy camachlH alKbIHIAMTBIH (hakTopiapisl >Kyieney >koHe opTa Mep3iMJll NepCHeKTHBaja OHbI
KETULIIPYIIH TYKbIpbIMIaMalIbIK OaFbITTapbIH HET13/1€y OOJbIN TaOblIabl.

Marepuannap #xdHe daicrep

3epTTey cascu FBUIBIM MEH 0acKapy TEOpHSCBIHIA AICTYPIi TypAe KOJNIaHBIIATHIH OAicTep
KEIIEHIH TaijanaHa OTBIPBIN, TEOPHUSIIBIK-aHATUTHKAIBIK TOCUT IMIeHOepiHae opbiHAanabl. Herisri
OMiCHAMANBIK Kypaiaap peTiHAe MbIHalap MalJganaHbUIAbl: MEMIICKETTIK OacKapylabl TyTac
KOIJICHI eIl JKyle peTiHIE KapacThIpyFa MYMKIHIIK O€peTiH XKYHWeNiK Taaay; opTypil enaepiiH
0acKapyIIbUIBIK YJTLIEPIH CANbICTBIPY/AbI JKOHE IIETENIK TOKIPUOCHIH ©3€KTI TYCTapbIH aHBIKTayIbl
KaMTaMachl3 €TeTiH CaJbICThIpMabl 9fic; 0aCKApYIIBUIBIK TKIPUOEH! KYPbUIBIMIANTHIH (pOpMaIb/IbI
KoHe OelipecMu epexenepai 3epTTeyre OarbITTalFaH HHCTUTYIIMOHAIABIK Tocia [3].

3epTTeyliH TEOpUsIIBIK 0a3achlH JKaHa JKapus MEHEIKMEHT  TYXKbIpbIMIamalaphbl,
Jynuexysinik 6ank nen bY¥/Ib Tycinaipmecinneri «tuimai 6ackapy» (good governance) TE€OpHUsCHI,
COHJIali-aK HWHCTUTYLMOHANABIK SKOHOMHKAa MEH YHbIMJAp TEOPHUSICHl CallaChIHIAFbl EHOEKTep
Kypaiinbl. IlocTcOBETTIK KOHTEKCKe KarhicThl  Opraiblk  A3usi  enjepiHieri MeMIICKETTIK
WHCTUTYTTap/bIH TpaHChOpMalUsIChIHA apHAJIFaH 3epTTeYyJep KeHIHCH Mmai1ananbuibl [4].

OMmnupukaiblK Heri3ni Kaszakctan PecrmyOnMKachlHBIH #peCMHU  CTPATETHSUIBIK  KY>KaTTaphl
kypaiael: «Kazakctan-2050» Crparerumsicel, 2025 >kpuFa JeliHTT YATTBIK JaMy >KOCHAphI,
MewmnekeTTik ~ 0ackapyabl — JaMBITy — TYKbIpbIMJAaMachl, COHJaii-ak  0ackapy  carachIHBIH
WHJIUKATOPJIapbhlH KAMTHUTBIH XaJIBIKAPAJbIK YUbIMIapabplH — JlyHuexy3iumk OanktiH, ObIAY¥ wmen
Transparency International-apiH — KbUIIBIK OassHIamManapsl. HOpMaTUBTIK-KYKBIKTBIK 0a3aHbl Taiay
2017-2024 xpuimap Ke3€HIHIET! OTAaHMABIK JKOHE IMIETENIIK 3epPTTeYNIUIepIiH — aKaJIeMUSITBIK
0achUTBIMIAPBIH  3€pIEIEYMEH TONBIKTHIPBUIABL. Tamgamanblk I[eHOep peTiHAe MEeMIIEKETTIK
Oackapyabl OaranayiblH TOPT KOMIIOHEHTTI VJTICI KaOBUILAAHIBI, O MbIHATAPABl KaAMTHUIBI:
WHCTUTYLMOHAIBIK OIIIIEeM, KaJAPJbIK OJIIeM, TEXHOJOTUSIIBIK OJIIIEM KOHE CEKTOpJIapapalblK e3apa
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IC-KUMBIT eJImeMi. ATtalFaH VATl KOJJAHBICTAFbl 0Oackapy JKYHECiHIH KYIITI KakTapbl MEH
KEMIILUTIKTePIH KYPBUIBIM/IBI TYPAE KapacThIpyFa, COHAa-aK OHBIH TpaHcopMallisiiaHy OaFbITTapbIH
Oenriseyre MyMKiHIIIK Oepeni [5].

Hoatuixe xIHe TaNKBLIAY

Kazakcrangarel MeMJIEKETTIK OacKapy[blH HMHCTUTYLHOHANJBIK APXUTEKTYypachl TOYENICI3IIK
Ke3€HIHIH OapiiblK YaKbIThIHJA KaJbIITaCKaH OlpKaTap TypakThl OenriiepmeH cumnarraianbl. bip
KarplHaH, enae (opManbabl WHCTUTYTTap/blH TapMakTaJlFaH >yheci Oap: apHaiibl 3aHHaAMaMEH
peTTeneTiH KociOu MEMJIEKETTIK KbI3MET; OPTAJbIK OHE OHIPJIIK OWIIK OpraHaapbl apachlHIArbl
OKUICTTIKTEP/IIH aXbIPaThUIybl, MapiaMEHTTIK Oakblldy MEH OKIMIIUIK COT TOPENIriHiH TEeTiKTepi.
Exinmn sxareHaH, 3eprreyniviep OeiipecMu TokipuOenepaiH HaKThl O0acKapylIbUIBIK YIepicTepre
eJIeyIli BIKIAJIbIH CaKTal OThIPFaHbIH aTar kepceteni [6].

JyHuexy3umnk OaHKTIH MEMJIEKETTIK Oackapy HHIAEKCiHE coiikec KazakcTaH «MEMIICKETTIK
0acKapyIblH THUIMIUITD JKOHE «PEeTTEyLll OpTaHBbIH Camachl» KOpPCeTKITepi OOWBIHIIA TYpaKThI
JKakKcapy JIMHAMHKAChIH KOPCETINl KeJendl, ajaia «3aHHBIH YCTEeMIIr» MEH «ECEeNTLIIK»
MH/AMKATOpJapbl OOWBIHINA MO3UIUSIAPHI CABICTBIPMAJIbl TYPAE TOMEH KYHiHJe Kaibll OThIp. by
TEHIePIMCI3IK TPAH3UTTIK eNAepaiH OachlM KONIIUIITIHE TOH SKIMIIUTIK OacKapyablH TUIMAUIITT MEH
JIeMOKPATUSUIBIK MEXaHU3MAEP/iH JaMybl apachlHIaFbl ipreiii LIMeNeHicTi alkbplH kepcereai. Emne
JKYPTi3UIIN JKaTKaH ChIOalIac KEeMKOPIIbIKKA Kapchl pedopManapabl MEMJIEKETTIK OacKapy camachiHa
€H alTapibIKTall ocep eTeTiH MHCTUTYLIMOHABIK KEMIILTIKT] KO0 9pEeKeTl PEeTiHAe KapacThIpy KaxeT.
Cp10aiinac KeMKOpPJIBIKKA Kapchl 1C-KUMBUI areHTTIr ajlJiblH ajly HIapajapblHa J1a, KYKbIK KOJJIaHyFa
na OarbITTajraH Oarnapiamanapabl icke acklpeill oThlp. Jlerenmen Transparency International
JEPEKTEPIHIH KYQJliK €TYIHIIE, ChI0ailiac KEeMKOPJIBIKTH KaObUIay WHICKC] OOMBIHINA ajFa >KbIIKY
0asy KapKbIHMEH XYpyle, Oy KYOBUIBICTBIH JKYHMETIK TaMbIpiapblHa BIKMAT €THEH, TEeK CBIPTKbBI
KOPIHICTEPIH KOI0Fa OarbITTaJIFaH IIapayiap/iblH KETKITIKCI3IIT1H aHFapTaabl.

MewmnekeTTik OacKapy[blH camachl MEMJICKeTTIK KbI3METIIJIEpAIH KociOu  aneyeTiMeH
alTapIbIKTal Iopexene aukpiHanaael. KazakcTaH MEMIIEKETTIK KbI3METTI MAHCAITHIK TaHIAy PETIHIE
TapTBIMJIBl €Ty JKOHIHJETrl Iapajapibl >KyHeni Typle iCKe achlpyla: KOHKYPCTBIK IpiKTey >Kyieci
enrizinal, [Ipesuaent xanbiHan MemiiekeTTik 0ackapy akaJeMUsIChl KYPbUIIbl, MiHIETTI K9C10M OKBITY
KyHeci )xymbIc icten Typ [7].

ConbiMeH Oipre 3epTTeynep KaapiblK eJIieMaeri Oipkarap Kyhenl MocenelepAl alKbIHaI
oTelp. bipiHmIieH, Ky3bIpeTTUTIKKE KOMBUIATBIH (OpMaiblbl TajanTap MeEH KbI3MeT OoibIHIIA
1ITepiIeyliH HaKThl OJIIIEMIIAPTTapbl apachlHIAFbl aJIIAKThIK cakTamxyna. ExiHINIeH, MeMJIEKEeTTIK
CEeKTOp AaKMapaTThIK TEXHOJIOTHsIAp, JEpeKTepAl Tajjay »>KOHE CTpaTerdsUIbIK  KOcmapliay
cajachbIHAaFbl MaMaHJapbl — MEMIIEKETTIK OacKapyablH HUQPPIBIK TpaHChHOpMalUsAChl KaFaalbIHAA
€H CYpaHbICKa M€ MaMaH/bIKTapAbl — TapTy >KOHE yCTal Kally MACeJIeCiH/Ie TYPaKThl KUBIH/BIKTApFa
tan Oonyda. YUIHIIIAEH, MEMJIEKETTIK KbhI3METIIIepAl Kociou maspiay >Kyieci »xaHa OybIH
0acKapylIbUIBIK KY3bIpETTepiH — OEeHIMIUIIKTI, JKYHeTiK OMIay/pl jkoHe OeNrici3mik KaraaibIHIa
YKYMBIC 1CTEY JaFIbUIaphIH — JAMBITYFa KETKITIKTI Jopekee OarbITTaIMaraH.

Hudpnanasipy Kazakcranmarbl MeMiIeKeTTIK Oackapyasl pedopmanayablH €H CepIiH/i JaMblIl
JKaTKaH OarbITTapBIHBIH Oip1 00BN TaObUTa bl B MEMIIEKeTTIK KbI3METTEp Il SIEKTPOHIBIK (popmaTKa
KeIlipy cajlachblH/a aWTapibIKTail HoTmxkenepre Koi ketkizai: BYY nepekrepi OoifpiHma Kaszakcran
AMEKTPOHIBIK YKIMET JaMybl uWHAekci OoibiHma TMJI enaepi  apachlHOa KOIIOACHTBUIBIK
NO3ULMSATIAPABl TYPaKThl TypAe uenenynae. Egov.kz anekTpoHABIK YKIMET MOpTaibl azamarrap MEH
OW3HEC YIIH TPaH3aAKIUSJIBIK MIBIFBIHAAPIBI OapbIHINA a3aliTa OTHIPHIN, MEMJICKETTIK KBI3METTEPAIH
KEH CIIEKTPiHE KOJI )KEeTKI3y/l KaMTaMachl3 eTei.

«ugpasr Kazakctany» Ty bIpbIMIaMachl )KOHE OHBIH KYKBIKTBIK MHUPACKOPJIapbl MEMJIEKETTIK
0acKapyIblH TEXHOJIOTHSUIBIK >KAHFBIPTBUIYBIHBIH — ayKbIMABI —OargapiapblH  Oenrien  Gepeni.
MemnekeTTik OarmapiaamManapJbiH OPbIHAATYBIH MOHUTOPHHTUICY, JIEYMETTIK TIyeKenaepai Oomkay
KoHE OIO/KET pecypcTapblH Oeiyli OHTaMIaHIBIPY MaKCaThIHAA YJIKeH JAEpeKTepli Tajjaay
TEXHOJOTHSJIAPhl KEHIHEH Tapalsiblll JKaThlp. OKIMIIUNK yJAepicTepre KacaHAbl HHTEIUICKT
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AIIEMEHTTEPIH €HTi3y OacKapyIIbUIBIK IICHIiMIep KaObUIIAy[AblH THIMIUITIH apTTRIpy YIIH ipreini
aHa MYMKIHJIIKTep ambin Oepi [8].

Amnaiima MeMIIeKeTTiK OackapyaslH mUQPIBIK TpaHcPopMaIischl OipKarap TYKbIPBIMIAMAIIBIK
TOyeKeNJAepMEH VINTAachlll JKaThlp. KyHIOEMIKTI OKIMIIUIK  (yHKIUATAPABl aBTOMATTAHIBIPY
CTpaTerusyiplK OacKapy camachl MOCEJECIH WIellle ajMaiJibl, ONTKEeH1 CTpaTerusyiblK Oackapy
ANTOPUTMIK JKylenepre >Kykreyre OOJMaWThIH ChIHM OWJayAbl, aJaMIepUIilliK pedeKCHsIHbI JKoHE
casich TalpIMABI Tamam eredi. bymaH e3re, MEMIICKETTIH JCepeKTep/l JKHHAYy J>KOHE OHILY
TEXHOJIOTHSJIApbIH Maii1ajaHy ayKbIMBIHBIH KEHEI01 a3aMaTTap/IblH KeKe eMIpiH KOpFay KoHe OaKbuiay
caJachbIH/AFbl achlpa NaianaHyIbUIBIKTBIH aJIIbIH ATy MICeeNIepiH KYH TOPTIOiHE IIbIFaphIIl OTHIP.

Kaszipri memiekeTTik 0ackapy TEOpUsChl MEMIIEKETTIK, JKE€KEe KOHE a3aMaTThIK CEKTOPJIap/IbIH
e3apa IC-KUMBUIBIH OacKapy canachblH KaMTaMachl3 €TYIIH Ka)KeTTl LIapThl PETIHAE KapacTbIpaJbl.
KazakcTanaplK KOHTEKCTE MEMJIEKETTIK-KEKEIIeNIK dpINTECTIK HHCTUTYTTapbl KYKBIKTBIK peciMmjeyre
re OOJIIbI JKOHE PKOHOMHMKAHBIH HETI3rl cajajapblHia — HWH(PPAKYpbUIBIMIA, JACHCAYJBIK CaKTayna,
Oi1iM Oepyne — KOJJaHbUIBIN KaThlp. JlereHMEH araifaH KypajblH QJIeyeTl JKeTKUIIKCI3 JaMbIFaH
KYKBIKTBIK OpTa JKarJalbIHIaFbl MEMJICKET NMEeH OW3HECTIH e3apa iC-KMMBUIBIHA TOH aKlapar IeH
TOYEKeJIJIIH aCHMMETPHSICHI CallAapblHaH TOJBIKTAN iCKe achIpbUIMail OTHIP.

A3aMarThIK KOFAMHBIH MEMJIEKETTIK OacKapy yAepicTepiHe KaThICybl 3epTTEyIIUIEp TapanblHaH
OHBIH €CEeMNTUIIN MEH 3aHJbUIBIFBIH apTTHIPYAbIH €H MaHbI3Abl (aKkTOpiapblHbIH Oipi peTiHae
OaranaHapl. 3aH XKoOalapblH KOFaMJBIK TAJIKbUIAYy TOKIPUOECIHIH E€HT131Tyl, MEMJIEKETTIK OprasHiap
YKAHBIHJIAFbl KOFaMJIBIK KEHECTEP/IiH KYMBIC icTeyl, MeTUIMAIBIK OCJICEHIUIIK TEeTIKTePiHiH 1aMybl —
MYHBIH OapJIbIFbl a3aMaTThIK KaThICy KeHICTITIHIH O1pTe-01pTe KeHEHI KaTKaH IbIFbIH aFakTaiabl [9].
Anaiina aranfaH ToxipuOernepre CblHM TYpFbIIaH Oara Oepy oylap[blH Kell >Karjaina (opmanbasl
cunarta 0oJaThIHBIH KoHE 0aCKapyUIbUIBIK MIENIIMAEPAIH Ma3MYHbIHA €JIeyJIl bIKIaJ €Te aIMalThIHBIH
Oaiikaraspl.

MewmnekeTTik OackapynblH S>kahaHIBIK JaMy TEHACHIFSUIAPBIH Taiaay opTa Mep3iM/al
NEePCIEeKTHBa A Ka3aKCTaHABIK OacKapylIbUIBIK JKYHeHIH OeWHeciH KOFapbl BIKTUMAJJIBIKIICH
allKpIHIAaWTBIH OipKaTap OarbpITTapabl Oeiin aidyra MYMKIHAIK Oepeni. bipiHmmineH, nepapXusuibIK
OKIMIIICHIIPY YJTICIHEH MEMJIEKETTIK OpraHIapAblH ©3apa jKoHe ChIPTKbI aKTOpJIApMEH UKeM/li e3apa
IC-KUMBUIBIH  OOJDKAWTBIH JKENUIIK YHJIECTIpy HbIcaHJapblHa Kely. EkiHIIJEH, Jonesnjaepre
HeriznenreHn Tocinaepain (evidence-based policy) Tapamybl, Oyl MeEMIIEKETTIK OpraHaap/bIH
TangaMaiblK OJICYeTiH aWTapibIKTall HBIFAUTYIAbl TaJal eTel. Y IIHIIIEH, MoceJenepre PeakTUBTI
JIeH KOIOFa eMec, OJapibl aliblH ajna OonFpI30ayra OarbpITTanFaH OoMKamabl OacKapyldblH pPONiHIH
aptysl [10].

Kazakcranra KaTbICThl HOTHIKETe OarnapiaHy/bl 3aHHBIH YCTEMJITH JKOHE aJaM KYKBIKTapbIH
CBHIJIayMEH YIITACTHIPAThIH 0acKapyIIbIIBIK MOJICHUETTIH KAJIBINTACYBl €PEeKIIe MaHbI3Fa Ue 0OJaIbl.
backapyablH KYKBIKTBIK YKOHE OSTHKAJIBIK HeTi3JiepiH Oip Me3riuige HbIFalTHai, TeK OnepauusibiK
TUIMIUTIKTI apTThIpyFa FaHa IIOFBIPIAHATBIH OKIMIIUIIK pedopmanap e31aepi IIeuryre THICTI
Mocenenepii KailTa eHipy TOyeKeIiH TyFbI3a bl

KopbIThIHABI

Kyprizinren Teopusiblk Tanmay KazakcTanmarbl MEMIJICKETTIK OacKapyablH Ka3ipri yKarmaaibl
MeH OonamarbiHa KaThICThI OipKaTap TYXKBIPBIMJAAP jkKacayFa MYMKIHAIK Oepeni. BipinmiineH, enain
MEMJICKETTIK Oackapy >kyiheci OeinceHal TpaHcopMmanus YCTiHAE OOJBIT OTHIp: OV >Karman
alTapiBIKTail  KETICTIKTepAiH OOMybIMEH Jie, TYHIHAI HMHCTUTYHHOHAIIBIK  ©3TepicTepliH
asKTaJIMaFaHIBIFBIMEH Jie Olp Me3Tulae cumartainajgbl. EKIHINIEH, MEMIICKETTIK OacKapyablH
TUIMUTIIT MHCTUTYIHOHAIIBIK, KaJpJbIK, TEXHOJOTHSUIBIK JKOHE MAPTUCHITATOPIIBIK (PaKTOpIapIbIH
e3apa OaillaHbICHIMEH alKbIHATa/lbl, OJIAPIbIH SPKANCHICH )KE€Ke Ha3ap ayAapyabl Tajlaml eTel.

YurinoriieH, nudpaslk TpaHchopMals MEMIIEKETTIK 0acKapy camachlH apTThIpy YLIIH ipreni
KaHa MYMKIHJIKTEp TYFbI3aJbl, ajllaiifla OHBIH QJIEyeTi *KYWEHIH MHCTUTYIIMOHAJIBIK KOHE KaJpJIbIK
KYpaybIIITapbIHBIH Oip Me3rinje Jamybl jKarJaiiblHAa FaHa iCKe achIpblUTybl MYMKiH. TepriHIIijeH,
Kazakcranmarel MeMJIEKETTiK OackapyablH Ooamiarsl KeOiHece WITTHIK OacKapyIIbUIBIK >KYHEHiH
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MEXaHUKAJIBIK KOITipMeJIeyre jKoJ OepMel, XallbIKapalblK TOXKIPHUOCHI OTAHIBIK KOFAMHBIH JKaFIalbl
MEH KYHJBUIBIKTapbiHA OeliM/ey KaOlaeTiMeH alKbIHAaIaIbl.

Kaszakcranmarbl MeMJIEKETTIK — OacKapyldbplH MEpCHEKTUBAIBIK  YJAricli  KaHa  Kapus
MEHE/UKMEHTKE TOH ONEpalMsIblK TUIMAUIK KaFuAaTTapblH JEMOKPAaTUSUIBIK €CENTUIIK, 3aHHBIH
YCTEMJIII OHE a3aMmarTapiblH OeJCeH/l KaTbICybl KYHJBUIBIKTapbIMEH KipikTipyre TtHic. Ocbl
CHHTE3re KOJI JKETKi3y ajlJJaFbl OH JKbUIABIKTA Ka3aKCTAHIBIK 0AaCKapyIIbUIBIK FBUIBIM MEH TXiprOe
YIIiH 0acThl 9liICHAMAJIBIK JK9HE IPAKTUKAJIBIK ChIH-TETeypiH OO0JIbIN TaObLIaIbI.
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NPUYUHBI OTKA30B U JETPAJALIMA BOJIOKOHHO-OIITUYECKHUX
JIMHUM CBSI3N

Tanzam Apyscan baznanrwizol

Maeucmpanm 2 kypca,

Mestcoynapoouwiil ynusepcumem uHGOPpMAYUOHHBIX MEXHON0SUU,
Kazaxcman, 2. Anmamoi

AHHOTANUA

Hané&xHocTh  BOJIOKOHHO-ONTUYECKUX  JIMHUW  CBSI3M  OMNpPEAENeTCs  COBOKYIHOCTBIO
KOHCTPYKTHBHBIX, AJKCIUTyaTallMOHHBIX W BHEMIHUX (akTopoB. HecMOTpsi Ha MIWTEIBHBIN CPOK
CiIykObl onTU4yeckoro BoOJIOKHA (1o 25-30 15eT), cTaTUCTHKA OHKCIUTyaTallid IOKa3bIBaeT, 4YTO
CYLIECTBEHHasl JI0Ji1 OTKa30B CBSi3aHa C BHEIIHUMHU BO3ACHCTBUSIMH U HapylICHUEM
IKCITYyaTallMOHHBIX peXUMOB [1]. B OoJibIIMHCTBE Cily4aeB Aerpajalis HOCUT TOCTENEHHBIN
XapakTep U TMpOSIBISIETCS B BHJIE pOCTa 3aTyXaHUs, YXYALIECHUS OTHOIICHHS] CHUTHAJI/IIyM H
yYBEJIMUEHUS KOJIMYeCTBAa OMIMOOK niepenaun [2].

[IpoBen€HHbII aHATN3 YKCILTYaTAllMOHHON CTATHCTUKH MMO3BOJISET KIACCH(PUIIMPOBATH PUIHHBI
orkazoB BOJIC mo rpynmaM B 3aBUCUMOCTH OT XapakTepa BO3JEHCTBUS Ha KaOEJIbHYIO
uHppactpyktypy.  Haumbonmee  3HaUMMBIMH  SIBISAIOTCS ~ MEXAHMYECKHE,  KIMMATHYECKHUE,
TEXHOJIOTHYECKHE M OpraHu3ainoHHbIe dakTopsr [1], [2].

1.1 MexaHndecKHe BO3JIECHCTBUSI

MexaHuueckne MOBPEXICHHs SBIAIOTCA OJHOM M3 HauOosiee pPacHpOCTPaHEHHBIX MPUUYHH
aBapuiiHbIx cutyanuid Ha BOJIC. K ocHOBHBIM BHJ1aM MEXAaHUUYECKUX BO3/IEHCTBUN OTHOCSTCS:

* pa3pbIBBI KaOEJIsl PH MPOBEACHNUHN 3€MIISIHBIX paboT;

* U3TUOBI C PaIUyCOM MEHbIIIE JOITYyCTUMOTIO;

* pacTsDKEHHE IIPHU HENIPABWIBHOM NMPOKIAIKE;

* BUOpAIIMOHHBIE HATPY3KU BOJIM3K aBTOMOOMIIBHBIX JIOPOT MJIM MIPOMBIIUIEHHBIX O0OBEKTOB;

* IPOCAJKa IPyHTA.

TunoBble TpUMepbl MEXaHUUECKHUX MOBPEXKJACHUN ONTOBOJIOKOHHOTO KaOensl Mpe/cTaBlIeHbl Ha

pucynke 1.1 [1].

Pucynox -1.1. Hpumepbt MmMexanuuecKux noepemcdeﬂuﬁ 60JIOKOHHO-ONMUYECKO20 Kabens
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Jlaxxe mpu OTCYTCTBUM IOJHOTO OOpbIBa BOJOKHA MEXaHUYECKOE BO3JCHCTBHE CIOCOOHO
BBI3BaTh MUKPOTPEIIMHBI B CEPJIIEBUHE HINW O0OJIOYKE, YTO MPUBOJAUT K JIOKATHHOMY YBEIMUYEHUIO
3aryxaHus curHaia. [Ipu ImuTebHOM BO3JCHCTBIM MEXaHUYECKUX HAIPSHKCHUI BO3MOXHO Pa3BHTHE
SIBJICHUST MUKpoOeHIuHTa (microbending), COMTPOBOXKIAIOMIETOCS YXYAMICHHEM ITapaMeTPOB TIepEIadH.

OcoOy10 OMAacHOCTh MPEACTABIAIOT CKpPBIThIE JePEKThl, KOTOpble HE (PUKCHUPYIOTCS
CTaHJAPTHBIMU METOJAMU TIEPUOAUYECKON peQIIEKTOMETpUHU, HO CO BpEMEHEM MPHUBOIAT K
3HAYUTEIBHOW JIerpajalyy KaHaja.

[ToMuMO MexaHWYECKHUX TIOBPEKIEHUN, CYIIECTBEHHOE BiusHMEe Ha coctossaue BOJIC
OKa3bIBAIOT KJIUMATHUYECKHE YCIOBUS OKCIUIyaTallud, OCOOEHHO TMpH pa3MelIeHUd KabeabHOU
UH(PACTPYKTYPHI B PETHOHAX C BBIPAYKEHHBIMU CE30HHBIMH KOJICOAHUSIMH TeMIepaTypsl [3].

1.2 TemnepaTypHble U KIMMaTHIECKUE PaKTOPHI

TemneparypHble KojiebaHMsI OKa3bIBalOT KOMIUIEKCHOE BO3JIEHCTBHE KAaK Ha caM ONTHYECKUMN
kalesb, TaK U Ha aKTUBHOE O0OpyAOBaHUE y37a CBs3H. llpu n3MeHeHHH TemrepaTypbl IPOUCXOAUT
TUHEIHOe pacIIUpeHre U CKaThe MaTepuanoB 000JOYKH, OPOHU U CHIIOBBIX DJIEMEHTOB Kabens, uTo
CO3MaéT JOIOJIHUTEIbHBIE MEXaHWYECKHUE HANpPSOKEHUs B BOJIOKHE. BilMsHUWE TeMIepaTypHBIX U

KJIMMAaTHYeCKUX (PaKTOpPOB Ha KaOENbHYI0 HHPPACTPYKTYPY WILTIOCTPUPYETCS Ha pucyHke 1.2 [4].

S

= N

Pucynok — 1.2. Bozoeiicmeue Kiumamuueckux (paxmopoe Ha 31eMeHmbl ONMOB8010KOHHOI

ungpacmpykmypol

[Ipy oTpumaTenbHBIX TeMIEpaTypax YBEIHMYMBACTCS JKECTKOCTh Kabenss W BO3pacTaer

BEPOSITHOCTh MEXaHUYECKUX MOBPEXACHUN npu u3ruode. [lpy moBbIIEHHBIX TEMIIEpaTypax BO3MOXKHO
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YCKOPEHHOE CTapeHue MOJIMMEPHBIX MATEPHANIOB, YXYAIIEHUE XapaKTEPUCTHK U30JSLUN U CHIDKEHUE
Ha/IEKHOCTH CBAPHBIX COCAMHEHUI.

OTnenbHOr0 BHUMaHMS 3aCily’KUBAaeT MUKPOKIMMAT BHYTPU TEIEKOMMYHHUKAIIMOHHBIX MIKa(OB.
[ToBeIlIEHNE TEMIIEpATypBbI BCIIEACTBUE OTKa3a CUCTEMbI KOHIULIMOHUPOBAHUS MOXKET IIPUBECTH K:

* [IEpErpeBy aKTUBHBIX ONTHYECKUX MOJLyJIEH;

* YBEJIMYEHUIO YPOBHS IIyMOB;

* HECTaOWJIBHOCTH JIA3€PHBIX UCTOYHUKOB,;

* CHIDKEHUIO CpOKa CITyKObl 000py10BaHHUS.

TakuM o00pa3oM, KOHTpOJIb TEMIEpPAaTypHbIX MapaMeTPOB SBJSETCS BaXKHBIM 3JIEMEHTOM
obecrieueHHs: HaI&KHOCTH y3J1a CBSI3H.

OtnenbHyto rpynmy (akTOpOB COCTaBIAIOT AE(EKTHI, BO3HUKAIOIIME B MECTaX COEIMHEHUS
ONTUYECKUX BOJIOKOH, KOTOPHIE OKAa3bIBAIOT 3HAYMTENILHOE BIIMSHHUE HAa SHEPreTHYECKHH OIOKeT
nuHuy [3].

1.3 Jerpaganus cOeIMHEHUMN 1 MACCUBHBIX JIEMEHTOB

BOJIC Bxitoyaer O0JbIIOE KOJWYECTBO CBAPHBIX COCIUHEHUH, pa3bEéMOB, My(pT U KPOCCOB.
Kaxxnoe coenuHeHune XxapakTepu3yeTrcs COOCTBEHHBIM 3HAY€HHEM BHOCHMOTO 3aTyxaHus. Ilpu
HecOOII0ICHUH TEXHOJIOTMUYECKUX TPeOOBaHU BO BPEMsI CBAPKHU BO3ZMOYKHBI:

* YBEJIMYEHHUE NTOTEPh HAa COSAMHEHUH;

* OTPaKEHUS CUTHAJA,

* yXyJllIeHue Bo3BpaTHbIX oteph (Return Loss).

Co BpemeHeM 1O/ BO3JCWCTBUEM TEMIIEPATYPHBIX IMKIOB M BIQKHOCTH BO3MOXKHO
MIOCTENIEHHOE YXYy/ALIEHWE KauecTBa COEJAMHEHHMH. 3arps3HEeHUe TOPLOB KOHHEKTOPOB MNPUBOIUT K
paccestHUIO CUTHaja U JOMOJIHUTENBHBIM IIOTEPSIM [5].

CrnenyeT yuuThIBaTh, 4TO JAETpajalus COCIUHEHUI HOCUT HAKOMMUTEIbHBIM XapaKTep U MOKET
JUINTEIbHOE BpeMsSl HE MPUBOJUTH K aBapUIHOMY OTKIIIOUEHUIO, OJTHAKO CHI)KAET HSHEPreTHUECKHM
3arac JUHHH.

1.4 DxcrmyaTaliiOHHBIE U OPraHU3alMOHHBIE (PaKTOPHI

3HaYUTENbHOE KOJMYECTBO OTKAa30B OOYCJIOBJICHO YEIOBEYECKHM (AaKTOPOM U HAPYIICHHEM
perinaMeHToB dKcIutyartanuu. K tTakum axkropaM oTHOCATCS:

* HecoOJII0/IEHHE JOMYCTUMOTrO pajyca U3ruda kadens;

* HEeKa4eCTBEHHAs repMeTHu3anus MyQr;

* OTCYTCTBHUE PETYJISIPHON AMATHOCTUKH;

®* HCCBOCBPEMECHHOC TEXHUYCCKOE 06CJ'Iy}KI/IBaHI/Ie.
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Kpome Toro, orcyTcTBHME CHCTEM HENPEPHIBHOIO MOHUTOPHHIAa MapaMeTpOB HHXKEHEPHOU
UHOQPACTPYKTYpbl (TeMmepaTypa, BJIa)KHOCTb, COCTOSHHE JBEpHU, DJEKTPONUTAaHHE) CHUXKAET
BO3MO>KHOCTb PAHHETO BBISBIICHUS HEIITATHBIX CUTYaLUH.

Hapsany c¢ mnepeuucineHHbIMH — (akTOpamu, CYIIECTBEHHOE BIUSHHE Ha CTaOWIBHOCTD
(YyHKIMOHMPOBAHMSI  y3/a CBSI3M  OKAa3blBA€T COCTOSIHHE  WMHXKEHEPHOHM  HHQPacTpyKTYpBHI,
obecrieunBarollel MUTaHUE U MOAJIEpKaHUe MUKPOKIMMaTa 06opyaoBaHus [8].

1.2.5 Biusinue nuHXeHepHO HHPPACTPYKTYPHI

CoBpeMeHHbIe 0a30BbIe CTAaHLIMU W Y37l JIOCTYNA OCHAIIAIOTCS JaTYMKAMH TEeMIIEpaTypHl,
COCTOSIHUS JIBEpPH, JIbIMA, JIEKTPONUTAHUS U KOHIAULIMOHUPOBaHUs. O HAKO B OOJILLIIMHCTBE CIyyacB
JaHHBIE TTapaMETPbl aHATU3UPYIOTCS OTAEIBHO OT XapAKTEPUCTUK ONTHYECKOM JIMHUU.

OnHUM W3 KJIIOUEBBIX JJIEMEHTOB HMHXXEHEPHOH MHQPACTPYKTYphl SIBJISETCS CHUCTEMA
AJIEKTPONUTAHUS, OT KOTOPOH HAMpsMylO 3aBUCUT pabOTOCTIOCOOHOCTh AKTHBHOTO OOOPYIOBaHUS
y37na cBs3u [28].

HanéxHocTh (QyHKIMOHMPOBAHUS TEJIEKOMMYHHUKAI[MIOHHOIO OOOpYJOBaHUS B 3HAYUTEIbHOU
CTETNIEHH ONPENENAETCS yCTOMUUBOCTHIO CUCTEMBI JIEKTPONUTAHUA [7].

B kauecTBe OCHOBHOIO MCTOYHMKA MHUTAHUS UCIOJB3YyETCS KOMMEpPYECKasi CETh MEPEMEHHOIO
Toka (Com AC). [Ipy BO3HUKHOBEHUH aBapUIHOMN CUTYyalluH, CBA3aHHOM C IPONaJaHueM HaIpsHKeHUs
BHEIIHEW CETH, OCYILECTBIISIETCS aBTOMaTHUECKOE NIEPEKIIIOUEHUE HA PE3EPBHBIA NCTOYHUK — JU3ENb-
reHepatop. llepekmtoueHne Mexay HMCTOYHHKAMM OCYILIECTBIISIETCS ITOCPEICTBOM aBTOMATHYECKOU
cucteMbl BBoa pesepBa (ACTS), obecnieunBaroiieii HEMPEPHIBHOCTH MOJAYN MUTAHUS O€3 y4acTHs
o0cIy>KHBaroIIero nepconana [9].

[Tocie BbIOOpa AKTUBHOIO HWCTOYHMKA IUTaHMUA MEPEMEHHBIH TOK MPOXOAMUT depe3
aBTOMaTHuYeCcKuil BbIKII0oUaTesb (CB), BHIMOMHAIOMUN (YHKIIUH 3alIUTHl OT MEPErpy30K U KOPOTKUX
3aMbIKaHui. Jlanee mUTaHue MOCTyMaeT Ha BhIpsAMHUTENbHbIE MoayH (Rectifiers), mpennaznaueHHbIE
JUI TIpeoOpa3oBaHus NEPEMEHHOTO TOKa B IMOCTOSHHBIN. BONBIIMHCTBO TEIEKOMMYHUKAIIMOHHOIO
o0opyoBaHUsl (YHKLHMOHUPYET OT T[IOCTOSHHOTO HampspkeHus (kak mnpaswio, 48 B), dro
00yCJIOBIMBAET HEOOXOIUMOCTh MCIIOIB30BAHUS BRINPSIMHUTEIBHBIX YCTpoiicTB [10].

CdhopmupoBaHHas HIMHA TOCTOSHHOTO TOKAa HWCIOJB3YETCS U THTAaHUS OO0OpYJOBaHHS W
OJHOBPEMEHHO MJIs 3apsAa aKKyMyJATOPHBIX Oarapeid. AKKyMYJSTOpPHbIE OaTaped BBIIOJIHIIOT
(YHKIMIO PEe3epBHOTO MCTOYHHMKA NMUTAHUS U 00ECHEeUMBAIOT aBTOHOMHYIO paboTy y3ja CBS3U B
cllydyae KpaTKOBPEMEHHOT'O OTKIIIOYEHHUS BHELIHETO 3JIEKTPOCHAOKEHUS WM TPHU 3aJlepiKKe 3aIrycKa
rereparopa [11]. Cocrostaue OaTapei, BHIIPSMHUTENICH M BXOIHBIX JIMHUI KOHTPOJIUPYETCS CHCTEMOMN
aBapuiiHol curHaym3anuu (Alarms), hbopmupyromei yBe1oMIeHUS TP OTKJIOHCHUH TapaMeTpOB OT

JOMYCTUMBIX 3HaueHuu [12].
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Pacnpenenenue nuranusi TOCTOSTHHOTO TOKa OCYIIECTBIIACTCS Yepe3 maHenb pacnpenenenus DC
C aBTOMAaTHYECKMMH BBIKTIOUaTesiMu win npenoxpanurensiMmu (DC Distribution Panel). [lannbrit
JMeMEeHT 00ecreynBaeT CEeJIEKTUBHYIO 3alllUTy OTICIbHBIX LeNeld MNUTaHHs, 4YTO I[O3BOJISET
JIOKAJIN30BaTh HEUCIIPABHOCTh U MPEJAOTBPATUTH OTKIIOYEHUE BCETO y3Jia CBSI3U MPHU BO3HUKHOBEHUHU
aBapuu B OJHOU W3 nuHuu [13].

[Tutanue OT pacnpeAenuTeNbHON NaHenu MoAaéTcs Ha LEeNu TEeJIEKOMMYHHKAIMOHHOTO
000pyIOBaHus, BKIIOYANONIME Oa30Bble CTAHIMHM, MApUIPyTH3ATOPbl, KOMMYTATOPHI, ONTHYECKHE
MOJIYJIH U CUCTEMBI MOHUTOpPUHTA. TakuM o00pa3oM, CUCTEMa IIEKTPOIUTAHUS SIBISCTCS KPUTHUECKU
BOXKHBIM JJIEMEHTOM HWH(QPACTPYKTYpbl, HEMOCPEJACTBEHHO BIHUAIONIMM HAa JOCTYIHOCTH U
CTAOWIBHOCTH (DYHKITMOHUPOBAHHMSI ONITUYECKOU ceTH [15].

Hapymienus B paboTe cucTeMbl 3JeKTPOCHAOXKEHHS, TAKUE KaK MEperpeB 000pyI0BaHMs, OTKa3
BBINIPSIMHUTENICH, Jerpajanus akKKyMYyJSITOPHBIX OaTapedl WM HeCcTaOWIBbHOCTh BHEIIHETO MUTAHWS,
MOTYT TPHBOJUTH K CHUXCHHUIO HAAEKHOCTU y3JIa CBSI3M M KOCBEHHO OTPa)XKaThCs Ha KadeCTBE
nepenayd JAaHHBIX IO BOJIOKOHHO-ONTHYECKOW JIMHUU. OTO MOJATBEPXKIAaeT HEo0X0IuMOCThb
WHTETpallM TMapaMeTPOB JJIEKTPONUTAHUS B KOMIUIEKCHYIO CHCTEMY MOHHUTOPUHIA COCTOSIHHS
TEJIEKOMMYHUKAIIMOHHON HH(DpacTpyKTyphI [16].

[ToBbIIeHHE TEMTIEPaTYphl BHYTPH MIKada MOKET BbI3BATh MIEPETPEB TPAHCUBEPOB U U3MEHEHNE
WX ONTHYeCKOW MourHocTH. OTKa3 KOHAUIMOHEpa CIIOCOOEH MPUBECTU K aBaPHUIHOMY OTKIIFOUEHUIO
obopynoBanus. HecTaOWIBHOCTH DIIEKTPONMUTAHUS YBEIUYUBAET BEPOSTHOCTh TIEPE3aIlyCKOB
AKTUBHBIX MOJYJICH.

Takum o00pa3om, mapameTpsl WHXEHEPHOW WHEOPACTPYKTYpPhl OKa3bIBalOT KOCBEHHOE, HO
3HAYMMOE BIIMSHHE Ha CTaOMIBLHOCTH pyHKIMoHUpoBaHus BOJIC.

1.6 CuctemHbIii XapakTep Aerpajaluu

CHCTeMHBI XapakTep BO3JCHCTBHS MEPEUUCICHHBIX (DAKTOPOB TMO3BOJSET MPEICTAaBUTh
nporecc nerpaganuu BOJIC B Bume MHOTOmapameTpuueckol (YHKIMH, YYUTHIBAIOIIEH B3aMMHOE
BJIMSIHHE MEXaHMYECKHX, KITMMAaTUYECKUX U HKCIUTyaTallMOHHBIX BO3aeiicTmil [17].

KomMmriekcHoe BO3A€iCTBHE TEPEYUCIICHHBIX (akTOpoB (HOpMHUpYEeT AMHAMHYECKYIO MOICIb
Jerpajaldd JIMHUM CBS3UM. B yClIOBUSX yBENWYEHUsS HArpy3Kd U YCJIOXKHEHUS CETEBOM
UH(PACTPYKTYphl CTAHOBUTCS HEAOCTATOYHBIM MPUMEHEHHE TOJIBKO TEPUOJUYECKUX METO/I0B
IUarHoCTHKU. TpebyeTcs peanu3aiusi CUCTEMbI HEMPEPHIBHOIO MOHUTOPHHTA, CIIOCOOHON YYUTHIBATH

COBOKYITHOCTb [1APAMETPOB B PEKUME PEATbHOIO BPEMEHH.
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’KACAH/IbI HHTEJLIEKT HETI3IHJE KOCIITOPBIHJIAPBIH BACKAPY
MPOLIECTEPIH OHTANJIAH/IBIPY IbIH ’KAhAH/IBIK TOKIPUBECI

Toxmacwvin Kamwam
Abati amvinoazvl Kazax ¥immeuix [leoacocuxanviy Ynusepcumemi,
Anmamut K., Kazakcman

Annomauyus

By makanama kocinopbeIHIAPIbIH OM3HEC-TPOIIECTEPIH OHTAWIAHIBIPY /1A JKaCaHAbl HHTEJUICKTTI
KOJIZIaHYIBIH XaJIBIKapajblK TakKiprOeci skyhemni Typae TajljaaHaabl. 3epTTeyaiH MakcaThl — OM3HeC-
IporecTep i JKeACNAETY, MbIFRIHAAPAbl a3aiTy KoHE MICHIM KaObUIIay bl )KaKCApTy YLIIH KacaHIbl
MHTEJUICKTT] EHTI3YIiH THIMJI CTpaTerwsulapbl MEH MOJEIbISPIH ONeMIIK TXKIpuOe Heri3iHae
aHbIKTay. JKYMBICTa CaNbICTBHIpMAlbl TaNNay, >KaFrJaliIblK 3epTTEyJiep JKOHE ICPeKTEepAl CaHIIBIK
Tajaay oficTepi KoimaHbuiabl. HoTmkenep kepceTKeHAeH, JKacaHIbl MHTEIUICKTTI OACEKENIEeCTIK YIIiH
MaHBI3bl CTPATETHSUIBIK Kypall peTiHae KaObUimaThiH ennep MeH kommanusuiap (AKI, Kerraii,
I'epmanusi koHE ONapAbIH JKETEKIl KOpIOpauusiapbl) ONEPalMsIIBIK THIMAUIKTE aiTapiblKTan
YCTeMIKKe KOJ KeTkizeni. JlereHMeH, TaObICKa KeTy KOFaphl calalibl IEPEKTepre KOl >KeTIMAUTIKKE,
OUTIKTI KaJapiapra, HbBICAHIbI WHBECTUIUsIApFa koHe JKM-7apl OSTHUKAIBIK KoHE Kayirci3
WHTETpanusuiayra OallaHpICThl. Makanaga COTTI CHTI3YAIH HETI3r MOJEeNbAepl, KeAepriiep >KoHe
Ka3zakcTan KOHTEKCTiHIeT1 KOPBITBIHABLIAD KEATIPIITEH.

Kinm ce30ep: »acaHipl WHTEIUICKT, OW3HEC-TIPOIeCTep, OHTAMIAHIBIPY, OJNEMIIK TIXipuoe,
uupIbIK TpaHchopmalysi, ”HHOBAIIHSL.

Kazipri 6usHec-onemae TEXHONOTHSUIBIK HHHOBALIMSIAP JKEJIeN JaMblll, KOMIIAHUSJIApFa YHEMI
KaHAa MYMKIHJIKTEp MEH CBIHIApABl oKemin oTbipaabl. OChl WHHOBANUSJIAPABIH INNHAEC €H
PEBOJIOLMSIIBIK  ocep eTylIepaiH Oipi — »acaHiasl HMHTeIUIeKT. JKacaHIbl HMHTEIEKT TeK Oip
TEXHOJIOTHsI eMec, Oys1 Ou3Hec-mpoliecTepal TyOereisai e3repTeTiH, KyH Ti30eriH KaiTta KypaWThIH
KoHe Oacekere KaOUIeTTUTIKTIH )KaHa CTaHAAPTTAPbIH OCNTIeNHTIH KYIITI Kypajiiap *KUBIHTHIFbI.

TepTiHIl 6HEPKICINTIK PEBOJIOLNS JKaFIalbIH/Ia KacaH/Ibl MHTEJUIEKT OHJIPICTIK MEH KbI3MET
KOpCeTy THIMIUIIH TyOereisi e3repTeTiH CTpaTerusUIbIK aKTHUBKE aiHamael. bByriHri KyHi
KOMITAHUSUTAp JKacaHJbl HMHTEIUICKTTI TMaiajaHblll, OHAIPICTIK >Kenuiepai OackapynaH Oacrarl,
TYTHIHYIIBUTAPMEH JKEKEeJIECHAIPUIreH e3apa dpeKeTTecyre JIeiinri 0apiablK OM3Hec-IporecTepi Kaiira
Kypyfa YMTBLTY1a.

OneMIiK ToxipuOe Oipkatap enjep MEH KOMMAaHMSIIApAbIH JKacaHJlbl MHTEIJIEKTTI Ou3Hec-
MpoLeCTEpre COTTI €Hri3il, HapBIKTarbl Odcekere KaOLIETTUIIKTEpIH alTapiblKTail apTThIpFaHbIH
kepcereni. Meicanbl, AKII-Tarel Amazon KOMIAaHUSCHI jKacaHIbl MHTEIUICKTTI KOJIAHBIM, JKETKI3Y
KyheciH oHrTalmanaeipabl. Kpitaiiasig Alibaba komnanusicel KamanblK OacKapy/bl jKakcapTy YILIIH
YKacaHJIbl HHTEJUICKT XKYWeepiH naiaanaHaibl.

JlereameH, Oyl TEXHOJOTHSHBI KOJJAAHYIBIH THIMAUINI OHBI €HTI3YMIH €peKIIeIiKTepiHe,
MH(PaKYPBUIBIMIBIK JalbIHABIKKA, MEMIICKETTIK CascaTKa )KOHE YUBIMIBIK MOJICHUETKE OAMIaHBICTHI.
OpTYpAl enjep MEH KOMIAHUsJIAp KacaHAbl MHTEIUICKTTI OPTYpJl TOCUIAEPMEH KOJJAaHaabl, Oy
OJIAPIbIH MOJICHU, SKOHOMUKAIBIK XKOHE HHCTUTYIIMOHAIIBIK CPEKIIETIKTEPiH KOPCETE/I.

JKacannmpl HHTEIIEKTTI OM3HEC-TIPOLIECTEePAl KaKCcapTy YIIH KOJAaHy OYTiHT1 TaHJIaFbl FEUTBIMU
3epTTeyJepAiH MaHBI3[bl OaFbITTAPBIHBIH Oipi Oonbim TaObuIaAbl. byn camamarel eHOEKTEpIiH
KOIIILIIT TEXHOJOTUSHBIH THIMJIUITIH >KOFapbUIATYIaFbl POJIIH, OHBIH OJEMIIK TOXKIpuOeae Kamai
KOJITAaHBUIATBIHBIH JKOHE OPTYPJi €lJep MEH KOMIaHMsAIap YIIiH KaHJail HOTHXKEJep OKEeJIeTiHIH
KapacThIpabl.

Byn camanmarel kiaccukanslk 3eprreyiepain 0ipi Anan Teropunrain 1950 KbUTel XKapusilaHFaH
"Ecentey TeXHHUKAChl *)oHE HWHTEIUIEKT' JEreH Makajachl OOJBITT TaObUIaAbl. Bysl KyMBICEIHAAQ O
"MamuHa oWail ama ma?" JereH Ccypak KOWBIN, WHTEJUICKTyal[bl MaIldHAJIAp MYMKIHIITT Typalibl
dbunmocodusbIK miKipTanac 6actanbl, Oy Ka3ipri )kacaH bl MHTEJUICKT FHUTBIMBIHBIH HET131H CaJIbl.
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Kenteren 3amanaym 3epTTeylIUIEp KacaHIbl WHTEIUICKTTIH OM3HECKE OCEpiH JKEKe eIIepIIiH
MbIcanbiHaa Tangaiabl. Meicanel, AKII-ra Oyn TeXHOJOTHS HETI3IHEH ipl TEXHOJOTHUSIIBIK
KOMITAaHUSUTAp MEH CTapTanTap apKbUIBl JaMuiel, an KpiTaiima mMemiekeT Oys1 mporecTi OerceHi
KOJIJ1aIl, YJIKeH ko0anmapra MHBECTULIMSA canajbl. [ epmanus MeH JKamoHusi CUSKTHI elaep/ie KacaH bl
MHTEJJIEKT OHEPKACINTIK OHAIPIC IEH OHAIPYIIUIIKTI )KaKcapTyFa OarbITTalIFaH.

ONeMIIK ToXipubere Hazap ayJnapraH 3epTTeyJiep >KacaH[bl MHTEJUIEKTTIH opTYypJi Ou3Hec-
cajayiapfarbl KOJIJAHBUIYBIH CHIIATTalbl. MBbICaJIbl, JIOTHUCTHKA MEH JKETKI3y Ti30eriHae o
MapLIpyTTap/sl OHTAWIAHIBIPYFa kKOHE KOpJjapibl O0ackapyra KeMekTecell. OHJipicTe KaOabIKThIH
ICTEH IIBIFYBIH OOJDKAayFa MYMKIHJIIK Oepesil, OyJ1 TO3y MEH TOKTaIll Kally/ibl a3aiiTaibl. MapKeTUHT MeH
cayJa cajachlHIa TYTBIHYIIBUIApFAa KEKE YCBIHBICTAp JKacayfa »KOHE CaTbUIBIMJIBI OoOJDKayFra
Konmaneuiaael. COHBIMEH KaTap, 3epTTeysiep >KacaHAbl MHTEIUICKTTI €HTri3y Ke3iHIE TYyBIHIAWThIH
KUBIHABIKTApFa Ja Hazap ayAapaabl. bynra korapbl OacTamkel KYHBI, OUTIKTI MaMaHAapJbIH
YKETICTICYIIUIIT, IEPEKTEPIiH carmachl Mocelenepl KoHe KYKBIKTHIK PETTEyJIepAiH O0JIMaybl KaTaIbl.
Keii0ip >KyMpICTap STHUKAIBIK ACHEKTLIEp MEH KYMBICTBIH aBTOMATTAHIBIPHUIYBIHAH TYBIHIANUTHIH
QJIEYMETTIK callaapiapbl a KapacThIpabl.

Kazakcran KOHTEeKCTIH/e kacaHabl HHTEeKTT1 AaMbIty "Ludpasix Kazakcran" Oarnapiaamacsl
asChIHJA KY3€re achIpbUIbIN >KaThlp. JlereHMeH, OTaHIbIK KOCIMOPBIHAAPAbIH KONIIUIrl ol Jie
TEXHOJOTHSIHBl KaObUigayna Oenrii Olp KUBIHABIKTapFa Tam 0oJaabl, OyJI ONapAblH JalbIHABIK
JIEHT€i1 MEH peCypCTapbIHbIH MIEKTCYJITITIMEH OailIaHbICTHI.

XKanmer anranna, oxeOuerrepre IMIOMY SKacaHAbl WHTEIUIEKTTIH OW3HEC-poLecTepal
OHTAMJIAHIIBIPY YIINIH MaHBI3IBl Kypall €KEeHIH Kepcerenl. JlereHMeH, OHBI COTTI KOJAaHy TeK
TEXHOJIOTUSIHBI €HT13yre FaHa eMec, COHBIMEH KaTap OHBbI KOpIIaraH OpTara, MEMJIEKETTIK cascaTKa
XKoHe YUBIMIBIK MoICHUETKe OeliMieyre OalIaHbICThl. OPTYPIIl eNepIiH TaxKiprOect Oy MpoIecTiH
KYPJEJIIITiH )K9HE OHBI )KY3€re achlpyblH OlpHeIIe 9icTepiH KopceTei.

Kazipri 6usnec-onemae TEXHOJOTHSIBIK WHHOBAIMSIIAP JKEJEN JaMbIll, KOMIaHUsIapFa JKaHa
MYMKIHIIKTEpPMEH KaTap KypJeli CcbhIH-Katepiep Je okemayae. COHFbl OHXKBULABIKTA IUQPPIBIK
TEXHOJIOTHSUIAPJIBIH ~ KapKBIHABI  JaMybl OSKOHOMHKAaHBIH OapibIK cajalapblHa dcep  eTir,
KOCIMOPBIHAAPABIH KbI3MET €Ty ToclauepiHn Tyoereini e3reprri. Ocbl e3repicTepiiH IHIiHIE €H
MaHBI3/Ibl OaFbITTapAbiH Oipi — >kacaHasl uHTEIIEKT (OKUM) TexXHOMOTHSIapbIHBIH JaMybl OOJIBITI
TaOBLIa/IbI.

JXacaHael MHTEIUIEKT TeK Oip TEXHOJIOTHS €MeC, OJI YJKEH IepeKTepai OHILY, MAaIIMHAJIBIK
OKBITY, TAOUFH TUIAEPl OHJLY JKOHE aBTOMATTAHIBIPY KYpaJIapblH OIpIKTIPETIH KemeHal xyie. by
TEXHOJIOTHsUTAp OM3HEC-TIPOIeCTep/ll OHTAMIAHIBIPHINT KaHAa KoWMal, ojapabl KaWTa KypyFa,
TUIMJIUTITIH apTTRIPYFa )KOHE kKaHa OM3HEC-MOJIeIbAEP/l KAIBINTACTRIPYyFa MYMKIHIIK Oepe/i.

TepTiHm eHepkacinTik peBosouus >karaaibiHaa KM kocimopelHIAp YUIIH CTpaTerusuIbIK
akTuBKe aifHanawl. Kasipri tagaa yiteimaap XKM-1aer eHgipicTik mporectepai 6ackapyaa, JI0TUCTHKAHBI
KETUTIpy/Ie, MAPKETHHTTIK CTpAaTerusyIapAbl JaMBITya )KOHE TYTHIHYIIBUIAPMEH 03apa dPEKETTeCy I
KakcapTyJa KeHiHeH Koijnanyna. Meicanel, Amazon kommnanusicel KW anroputmuepid mnaiinanaHy
apKblJIbl CYpPAHBICTBI J1971 OoJKail OTBIPBIN, JKETKI3y YaKbIThIH KbICKapTyFa JKoHE KoiMa
onepauusUIapelH THIMII Oackapyra Kon keTkizai. An Alibaba Group kacanabl MHTEIEKTTI TEK
KOMMEPIMSUIBIK KbI3METTE FaHAa €MeC, COHbIMEH KaTap KaJlajblK MHPPaKYpBUIBIMIBI Oackapyaa naa
TUIMJI KOJIJaHy /1.

KU-apl eHrizy KoMIaHusIapra OMNEpalusUIbIK IIBIFBIHAAPABI a3aiiTyFa, KbI3MET KOepCeTy
camachlH apTTBIPYFa JKOHE TYTBIHYIIBUIAPFA OAFBITTAlFaH CTPATETHsUIApIbl JaMBITyFa MYMKIHIIK
Oepeni. JlereameH, O TEXHOJIOTHSHBI THIMI TalagaHy TeK TEXHUKAJBIK IICIIIMJIEpTe FaHa eMec,
COHBIMEH KaTap YHWbIMHBIH Oackapy OKyileciHe, KaApJIbIK OJIEyeTiHE JKOHE JIepeKTep
MH(PPpaKypbUTBIMbIHA OAMTAHBICTHI.

3epTTeyaiH TCOPHUSUIIBIK KOHE d/IICHAMAJIBIK HETI31 PETiH/AE JKacaHAbl MHTEIUICKTTIH JaMybl MEH
OHBIH OM3HECKE 9CepiH KapacThIpaThlH FHUIBIMU €HOEKTep maiianaHbliibl. by 3epTreyae Torukaibi
Tajljay, CaJbICTHIPMANbl Talnay >KoOHE >Kyieney opicTtepi KolaHbUIAblL. JlepekTepai >KWHaKTay
OapBICBIHA aKIMAPATTHIH CEHIMIUTITT MEH ©3€KTUIITiIHE epeKIe Ha3ap ayIapbuibl.
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JKacaHpl MHTEIUIEKTTIH FRUIBIMU HeTi37epi XX FachIp/bIH OPTAChIHIA KajlaHIbl. byl OarbpITTaFs!
aNFaIIKel MaHbBI3bl eHOeKkTepaiH Oipi — AnaH ThIOpUHT >KapusuiaraH 3epTTey 00wl Tadbutaabl. On
MalllHAIAPIBIH WHTEJUIEKTYyaAbIK KaOUIeTTepiH Tankputaidh OThIphII, Kasipri XXM TeopusiChIHBIH
Heri3iH Kananel. byrinri Tagma Oys uaesap HAKThl TEXHOJOTHSUIBIK IIEUTIMAEpre aifHabim, Ou3Hec
caslachlH/1a KeHIHEH KOJITaHbLTYy/1a.

Kazipri reutbiMu 3eprreyiep JKU-aplH Ou3HECKe ocepiH opTypii JeHreiie KapacThlpajbl.
bipkatap 3eprreynep XU-apl eHrizyniH >KOHOMHKAIBIK THIMIUIITIH Tanmaca, OacKalapbl OHBIH
QJIEYMETTIK KOHE YHBIMIBIK canjapblH 3eprreiini. ConbiMeH Katap, KM-ablH opTypii cananapia
KOJITAaHBUTYBI 12 KEHIHEH KapacThIPhLTY/Ia.

oneMaik Toxipube kepcerkenaed, KU noructuka, eHAIpIC, MapKETUHI JKOHE KapxKbl
cayjajapblHia epekiue ThuiMaulik kepcereni. Jloructukaga XXM mapmpyTrapasl OHTaHIaHIBIPHIIL,
KETKI3y YaKbITbIH KbICKapTaJbl >KOHE HIBIFBIHIAPIbI a3aiTaabl. OHIipicTe aOObIKTapIblH 1CTEH
IIBIFYBIH ~ QIIBIH  ana OoJpKay apKbUTbl  TOKTANl Kally YakKbITBIH —a3alTaabl. MapKeTHHITe
TYTHIHYIIBUIAPIGIH MiHE3-KYJIKBIH Taljam, jKeKe YCHIHBICTAp jkacayFa MyMKiHIIK Oepeni. Kapiksi
caJlachIH/Ia TOyeKemIep i Oaranay jkoHe alasKTHIKThI aHBIKTAY MPOIECTEePi aBTOMATTAH IBIPBLIAIBL.

JXacanapl MHTEUIEKTTI EHTI3yIIH QNeMIIK ToxipuOeciHae OipHemie HEri3ri  Mojenib
kanpintackad. AKIL-Ta nHHOBaMSITBIK-HAPBIKTHIK MOIENb OackiM. byt monensae Google, Microsoft,
Amazon xoHe IBM CHAKTBI ipi TEXHOJOTHSJIBIK KOMIAHMATIAP KETEKIIl peJsl aTkapaisl. byn enne
BEHUYPJIIK  KamuTaJJAbIH JaMybl JKOHE CTapTal  MOJICHMETIHIH  >Korapbl  neHreni KU
TEXHOJIOTHSIAPBIHBIH KAPKBIHABI JAMYbIHA BIKIA €TE/i.

Kepiraiina XKU-nap1 mambiTy MeMIIEKETTIK JeHreiae konmay tabamsl. Alibaba Group, Tencent
xoHe Baidu kommanusmapel JKM-apl cayna, Kapkbl KOHE JIOTUCTHKA cajlallapblHla KEHIHEH
KOJiaHy/ia. byn MoOAenpaiH epeKkmemniri — YJIKeH [IepeKTepil MaijanaHy >XOHE MEeMIIEKETTIK
CTpaTErvsIHBIH AKBIH/IBIFbI.

Eypona ennepinne XXU-np1 enrizy «uayctpust 4.0» TYKbIpbIMJIaMacbIMEH ThIFbI3 OaliIaHBICTHI.
By mMonenb eHAIPICTIK MpouecTepi aBTOMATTAHAbIPYFa KOHE THIMILTIKTI apTThIpyFa OarbITTalIFaH.
Siemens kommanuscel eHaipicte JKM-mpl  KodmaHy — apKbUIbl  JKaOABIKTApAbIH — KYMBICHIH
OHTaMNIaH/ABIPBIN, OHIIPICTIK THIMIUIIKTI apTThIpyFa Koi skeTkizai. CoHbIMeH KaTap, Eypona emnaepi
JKU-np1 KONTIaHyAa STHKAJIBIK XKOHE KYKBIKTHIK acTIeKTiJiepre epeKie Hazap ayaapabl.

KU-ap1 KOoNMaHy HOTHXKECIHAE KOCIMOPBIHAAPABIH TUIMILIITT alTapibIKTaid apraisl. MbIcalbl,
JIOTUCTHKAIA MBIFeIHAAP 15—-25%-Fa ieiiiH ToMeH e I, OHIipicTe ®Ka0IbIKTapIbIH TOKTA KTyl 30—
50%-ra azasbl, MapkeTuHrre catbuibiM 10-30%-Fa apTagpl, am KapKbl CalachblHAA TOYyEKeIaepi
Tajaay JOJJIIT KOFAPhUIANIBI.

ConpiMeHn katap, JKU-apl eHrizy OapbIchiHAa OipKaTtap KUBIHIABIKTAp TYbIHAAWIbL. OmapabiH
IIIHJE €H MaHBI3BICKI — JEPEKTEP CaIlachIHBIH TOMEHJIT1, OUTIKTI MaMaHIapAbIH >KETICTICYIILTIT1
KOHE >KOFapbl MHBECTHLMSJIBIK IIBIFBIHAApP. byn dakropnap kentereH kocimopsiHaap yimiH JKM-as1
€HT13y/1 KHbIHAAaTa Ibl.

AnbiHFaH HOTHXKenep KepceTkeHaed, JKM-Abl €Hrizy TeK TEeXHOJIOTHSUIBIK e3repic eMec, Ol
VUBIMBIK JKOHE CTpaTerusuiblK TpaHchopmarus Oomnbin Tadbiiaabl. Kocimopsimap KU-mer trimmi
naiianany yIIiH e3/epiHiH OM3Hec-TpoIecTepiH KalTa Kapar, jkaHa Oackapy TOCUIIEpiH eHTi3yi
KaKeT.

Kanpneik mocene epekie Hazap aymapyasl taman ereni. Kazipri tanma XKW camaceiHma 6imiM
alynibUIap caHbl apTKaHBIMEH, OJIAp/AbIH KociOM JaFibuIiaphl HAKTHI OM3HEC TajlanTapblHa colikec Kele
6epmeiini. ConapikTan 611iM Oepy kylieci MeH OM3HEC KypbUIBIMIAp apachIHAAFbl BIHTBIMAKTACTHIKTHI
KYLIEUTY MaHbI3/IbI.

Jepexrtep camacel Aa MaHbI3Abl (akTopaapiasiH Oipi Oombin Tabbimanel. KM xyienepinin
THIMIUTITT  JEPEKTEPAiH TOJBIKTBIFBI MEH JoJjiriHe OaiinmanbpicThl. KaszakcTan karmaibiHIa
JIepeKTEePIiH SPTYPJIi JKylienepae cakTalybl olapiabl THIMAL NMaiiiananyra keaepri kenripeni. Ocbran
0ailTaHBICTHI IepEKTEPIi OIPIKTIPY JKOHE CTaHAAPTTAY OAFBITHIH/IA KYHEIl JKYMBICTAp KYPrizy KaKeT.

ConbivmeH Katap, JXKM-ap1 KongaHy OapbIChIHIa KYKBIKTBIK KOHE STHKAJIBIK MOCEJeNep J1e 03€KTi
OoubIn TabbuTazBl. Byt TexHOMOTHS mIeiM KaObuIay mpoIecTepine TiKeleH acep eTeTIHIIKTEH, OHBIH
KOJIIaHBLUTYBIH PETTEUTIH 3aHHAMAIBIK Oa3aHbl JaMBITY KaKeT.
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Kannsl  anranpma,  JKacaHIbl  MHTEIUIEKT  KOCINOPBIHIAPAbIH  OW3HEC-TIPOLECTEpPiH
OHTallIaHAbIpyla MaHbI3bl penl atkapaabl. On yibIMaapra THIMAUIIKTI apTThIpYyFa, IIBIFBIHIAAPABI
azaliTyra jkoHe Oacekere KaOlIeTTUIIKTI KYLIIeUTyre MyMKIHJIIK Oepei.

KopbIThIHBIIAM Kete, jKacaH bl HHTEIUIEKT — OYJI TeK TEXHOJIOTHSI eMEeC, 0J1 KOCIMOPbIHIAP IbIH
Oojamak J1aMyblH aHBIKTaMTBIH cTparervsuiblk Kypai. Kaszakcran ymin XXUW-apl tuimal naiinanany
XaJIbIKApaJIbIK TOKIPUOEH1 YIATTHIK epekienikrepre oeilimaeyai tanan ereni. by 6arbiTra OlnimM Oepy
KYHUECIH TaMbITy, JIepeKTep MH(PAKYpbUIBIMBIH KETUIIIPY KOHE MEMIIEKETTIK KOJIJAyJlbl KYLIEHTY
MaHbI3Jbl peil aTkapaibl. bonamakra )KW-1pl KeHIHEH €HTi3y eniiH AKOHOMMKAIBIK JaMyblHa jKOHE
WHHOBAIMSUTBIK 9JICYETIHIH apTybIHA BIKIAJ €TE/I.

JKyprizuireH 3epTTeyAiH HOTHKecl OOMBIHIIA JKacaH/Ibl MHTEJUIEKTTI KOCINOPBIHAAP/IbIH Ou3HeC-
MPOIIECTEPIH OHTAMIAHIBIPY YIIIH KOJIAHYIBIH SJEMIIK ToKipuOeci Kypaesl >KOHE KeI acleKTiTl
KYOBbUIBIC €KEHAIr aiKbpIHAanaAbl. byl mporec Tek TeXHOJOTHSHbBI CaThIll AIyMEH HIEKTEIMEN I, OFaH
CTpaTerusuIbIK sKocnapiay, YUbIMIBIK MOIEHUETT] ©3repTy KOHE MHCTUTYIIMOHAIBIK KOJIJIay KaXKeT.

3eprrey onmemaik Hapbikra AKI, Kpiraii xone EypomanbslH opTypTi MoJenbiepiH
KasbinTacTeipradbiH kepceTTi. AKIL nHHOBammsFa HeTi31eNTeH HAPBIKTHIK TOCIAl ycTaHaasl, Keitai
MEMJIEKETTIK CTpaTerusi MeH >KOocmapibl 1aMyJibl 0ackIMIbIKKa Koiica, Eypona eHepKocinTik KongaHy
MEH 3THUKAJIBIK perreyre 0aca Hazap ayaapaabl. OpOip MOJEIb ©3 HOTHKEIEPIH KOPCETIM, dPTYpJi
cananap/ja THIMILTIKKE KOJ JKeTKi3e/l.

KopbIThiHabIIAN  Kene, KacaHIbl UHTEIUIEKT OW3HEec-poUecTepl  OHTAWIaHABIPYIbIH
KapamaiplM mIenrimi emec. byl — y3ak Mep3iMIi cTpaTerusiblK TaHJay, OJ YITTBHIK JaFAbulap MEH
pecypcTapbl, WHCTUTYIHOHAIIBIK MalbIHIBIKTEI KOHE OM3HEC KaKETTUIIKTEPIH €CKepe OTBIPHII,
KYHen Typae >Ky3ere acblpburysl THic. KazakcTaH yuriH Ta0bIc skahaH/bIK TEXHOJOTHSIIBIK YCTEMIIK
YVIIIH KYpEecTe €MecC, XaJblKapajblK TKIpHUOEHI TaHAan ajblll, OHbI eJJIH T€03KOHOMUKAJBIK,
OHEPKOCINTIK  KOHE OJIEYMETTIK epeKIIenikTepiHe Oeilimaeyae, coHmai-ak Oonamiakrarsl
TEXHOJIOTHSUIBIK ©3repicTepre UKEM/I1 KOHE TalibIH KOFaM Kypy/a &KaTbIp.
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HE®TET'A30BASA OTPACJIb KASAXCTAHA: DO®EKTUBHOCTDb U
PEI'YJIMPOBAHUE

Cyn Xao
Kaszaxckou nayuonanvHwiti nedazocuueckuti ynusepcumem umenu Aoas,
2. Anmmamul, Kazaxcman

Annomauyus

CraTtesi TOCBsIIIIEHA KOMIUIGKCHOMY HCCIEIOBaHUI0 HedTerazoBoi orpaciu Kaszaxcrana c
TOUKH 3peHus 3 (HEeKTUBHOCTH (YHKIIMOHUPOBAHUS MPEANPUATHI U MEXAaHU3MOB T'OCY/IapCTBEHHOTO
perynupoBanus. [IpoBeaeH aHanmu3 NPOU3BOACTBEHHBIX M (DMHAHCOBBIX IIOKa3aTeNell oTpacid,
BKJIFOYas 00BEMBI J1OOBIYM HEPTH W rasza, peHtrabenbHOCTh akTHBOB (ROA), obopaurBaeMOCTh
PECYpCoB U BaJIOBYIO NMPHOBLUIL KOMIAHUNA. PaccMOTpeHBl OCHOBHBIE MHCTPYMEHTHI PETYJIHMPOBAHUS:
JUIIEH3UPOBAHUE, HAJIOroBas MOJUTHKA, IPOrpaMMbl MOJEPHU3AIMH, SKOJOTHYECKHE CTaHIApThl U
Mepbl CTUMYJIMPOBAHUS MHBECTHLIMH. B paboTe BBISBICHBI KIIIOUEBBIE MPOOIEMBI OTPACIH, TAKHE KaK
BBICOKAsl 3aBUCUMOCTb OT MHPOBBIX IIeH Ha He(Thb, OrpaHMYEHHBIE WHBECTUIMU B WHHOBALUU U
HelocTaToyHast — auBepcuukanuss — npoxykiuu.  [Ipe/uioskeHbl  HampaBiCHUS — MOBBIIICHUS
s¢dexTUBHOCTU: BHeApeHHE UU(GPOBBIX W  aBTOMAaTU3UPOBAHHBIX  TEXHOJIOTHMM, pa3BUTHE
QIBTEPHATHUBHBIX MCTOYHUKOB SHEPTHH, YIYYIIEHHE KOPIIOPATHBHOTO YIPABICHHUS U KOHTPOJb HAJ
9KOJIOTMYECKUMHU pucKkaMu. HayuHas HOBHM3HA HCCIIEOBAaHUS 3aKIIOYAeTCS B CHCTEMHOW OIEHKE
B3aUMOJICHCTBHS IKOHOMHYECKUX M PETYIUPYIOMUX (PaKTOPOB, BIMAIONINX HA yCTOMYUBOE Pa3BUTHE
HedrerazoBoro cektopa Kazaxcrana, 4To mo3BojsieT BHIpaOOTaTh PEKOMEHIAIIUY AJIsl TOBBIILICHUS €r0
KOHKYPEHTOCIIOCOOHOCTH U (PMHAHCOBOM CTaOMILHOCTH.

KiroueBble  caoBa:  HedrerazoBas  oTpacib,  A3(PGEKTUBHOCTh,  PETryJIUPOBAHUE,
rocyAapCTBEHHAs MOJUTHKA, (PMHAHCOBBIE MMOKA3aTENH, POU3BOICTBEHHBIE TIOKA3aTeNId, MHBECTHUIINH,
nHHOBaIu, KazaxcraH.

Hedrerazosas orpacns Kazaxcrana cTamkuBaeTcs ¢ Cepbe3HBIMHU BBI30BAMHU. MerampoeKThl,
takue kKak Tenrus m Kamaran, obecrnieuymsivn pocT J0ObIUM, OJHAKO yYacTHE CTpPaHbl B COTJIALICHUH
OIIEK+ HaknaapiBaeT CYILIECTBEHHBIE OTpaHUYEHHS Ha 00beMbl M0O0buM HehTH. OTKPHITHE HOBBIX
MECTOPOKJIEHUIN U JanbHEWIee OCBOCHHE CYIIECTBYIOIUX TPEOYIOT MHBECTHIIMMA, HO NEHCTBYIOIINN
HAJOTOBBI PEXUM OCTaeTCS HEIOCTATOYHO NpPUBIEKATEIbHBIM MJII WHBECTOPOB. HammoHanbHas
He(drerazoBas kommnanus Kazaxcrtana, a Takke OONBIIMHCTBO OTEYECTBEHHBIX HEIPOIIOIh30BaTEICH
oOecrieunBarOT 3arpy3ky kasaxcranckux HII3; Tem He MeHee, peryiaupyeMble LE€Hbl Ha
He(TEenpOIYKTHI HE MO3BOJISIOT JOCTUTaTh PEHTA0EIbHOCTH, COMIOCTABUMOM € HKCIIOPTOM.

Jlo6brua Hedtn B Kaszaxcrane [nanee mox HedThiO MOHMMaeTCs cbipas He()Th M KOHJEHCAT)
CTaJIKMBAETCSl C PAJIOM IMpoOseM, TPeOYIOUMX CHCTEMHOTO IMOAXO0/a Ha rOCyAapCTBEHHOM YpPOBHE.
OTH npoOIeMBbl CBSI3aHBI C PETYISTOPHBIMU TPEOOBAHUSAMHU K HEJAPONOIH30BATENSIM, HHBECTUIIMOHHON
MIPUBJIEKATENBHOCTHIO, HAJIOTOBBIM PEXHMOM U CTENEHBbIO BOBJICUEHHOCTH HAlIMOHAIBHON HEPTSIHOU
KOMITaHUU B OTPACITb.

Konnentpanus no0eran HedTH B MerampoekTtax. Iloutm aBe Tpetu Bced n0ObIYM HEPTH B
Kaszaxcrane B 2024 roxy npuxonsATcs Ha TpU MeramnpoekTa: MecTtopokiaeHus Tenrus, Kamaran un
Kapauaranak. Jlonst 3Tux mpoekToB cTabmibHO pacteT (cMm. I'paduk 1) ¢ MOMEHTa MOBTOPHOTO
3amycka mectopoxaeHus Kamaran B 2016 roxy u, mo mporsosam, pocturier 78% x 2033 roxy 3a
CUET PaCIIUPEHUS METapOEKTOB U CHUKEHUSI TOObIUM Ha APYTUX (3PENIbIX) MECTOPOKACHUSIX.
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Pucynok 1- Jlo6srya Hedtr B Kazaxcrane 2013-2024rr.

Kazaxctan He sABisieTcss oONEpaToOpoM YKa3aHHBIX MEramnpoeKTOB, a HallMOHAJIbHAs
HedrerazoBas kommaHus BianeeT noysmMu B 20%, 16,877% u 10% B npoekrax Tenrus, Kamaran u
Kapauaranak coorBercTBeHHO. [Ipym orpaHnyeHHON Jo0€ ydacTusi B aKIMOHEPHOM KalluTalle
Kaszaxcran 3amuinaer cBOM HMHTEpECHl IMyTEM IOJa4d HMCKOB B apOUTpa)k MPOTUB MEXIyHApPOIHBIX
HMHBECTOPOB.

Jlo6br4a HedTH, 32 UCKIIOUYEHHEM MeranpoekToB cHuxkaercs ¢ 2014 roga (puc. 2), HecMOTps
Ha POCT M3BIIEKaeMbIX 3amacoB He(dTH, 00yclOBIEeHHbIN ux nepecuetoM. B 2024 romy moOwiya Ha
3penbIX MECTOPOXKIAEHUAX cocTtaBuia 30 MIIH TOHH, uyTo Ha 29% Huxe ypoBHs 2013 rona. CHmkeHue
NOOBIYM TIPU HAJIMYUU 3aM1aCOB MOXKET CBUIETEIHCTBOBATH O HEJIOCTATOYHON PEHTA0EIbHOCTH TOOBIYU
U, KaK CIe/ICTBUE, 00 OTCYTCTBUH TOCTATOYHBIX HHBECTUIIUH.
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Wzenekaemele pecypcsl +++s e+« porHoz Exia no usenexkaemesIM 3anacam
Pucynok 2- M3Bnekaemsble 3anacsl 1 J00bIYa HEPTH

CornacHo mporHo3y (puc. 3), moObrda HepTH Ha 3penbIX MecTopoxkaeHHsX B Kazaxcrane
coctaBUT 0K0JI0 30 MitH TOHH B 2025 rogy u cokpartutcsa A0 24 muH ToHH K 2030 romy. 1o sBisieTcs
KPUTHUYECKUM MOPOTOM, TaK KaK COOTBETCTBYET PACIIUPEHHON MOIIHOCTH HedTenepepadaTbIBaIONINX
3aBOJIOB CTpaHbl, B HacToAllee BpeMs — 18 MJIH TOHH, yBeIuW4YeHUE N0 24 MJIH TOHH OXKHUJIAE€TCS B
cBsizu ¢ moxaepHuzanueit Illsimkentckoro HII3. be3 mpunsTHsS Mep n00bIYa MOKET NPOJODKUTH
CHWXAThCs HA 6—7% B roj, 4To MOTpeOyeT 3aKynKu HE(YTHU C METAPOSKTOB MO MUPOBBIM LIEHAM IS
YAOBIIETBOPEHUSI BHYTPEHHETO CIIPOCca
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Pucynok 3- [Iporrno3 g1o0erau HeTH Ha 3peIbIX MECTOPOXKAeHUs U MorHocTh HIT3

Huzkas Map)XKMHaIBHOCTh MTOCTAaBOK He(TH HAa BHYTpPEHHHH phIiHOK. B 2024 roay cooTHoIEHUE
MUpPOBOW IIeHbI Ha He(pTh K HeTO’Ky B Kaszaxcrtame cocraBmiio 42% mpu skcriopte u 32% npu
MOCTaBKaX HAa BHYTPEHHUH pPHIHOK. TakuM oOpaszoM, skcropT HedTu Ha 10 m.m. Oosee BBITOJEH AJs
NOOBIBAIOIIMX KOMIIAHUH, YEM BHYTPEHHUN pBIHOK. 3a HCKIIIOUEHHUEM METalpOeKTOB, KOTOpHIE
HaIpaBJIAIOT BECh 00beM 10OBIYM HA SKCIOPT, OCTAIbHBIE HEPOMOIb30BaTEIN MOCTABISAIOT HE()Th Ha
BHYTPEHHUH PBIHOK B COOTBETCTBHHU C TpauKoM, yTBEpKIeHHBIM MuHHCTEpCTBOM dHepreTuku PK.

Henpononb3oBaTenu Takke HE MOIYYalOT MOJMHONW MapXH OT pealu3aluu HedTernpOayKTOB,
MIOCKOJIbKY 1I€Hbl Ha TomuBO B KazaxcraHe 3HauMTEIbHO HMXKE, YEM B COCEJHUX CTpaHax, U3-3a
rOCy/apCTBEHHOTO PEryjupoBaHuUs 1eH Ha OeH3uH Mapku AW-92 u nusenbHOE TOIUIMBO, KOTOPOE
coxpansutoch 10 30 stHBaps 2025 roga. IlpuBeneHue 1eH Ha TOIUIMBO K PHIHOYHOMY ypOBHIO Oyjer
MIPOUCXOUTH MO3TAMHO, MPU STOM COXpAHSETCs 3almpeT Ha IKCHOPT OCH3WHA U JIM3eNs 3a Mpeieibl
tamMoxeHHOW Tepputopun EADC, a Takke WX BBIBO3 aBTOTPAHCIIOPTOM M /A C TEPPUTOPUHU
Ka3zaxcrana.

Jonroxxaannas nuOepanu3anus IeH Ha OCH3WH M JW3eJIbHOE TOIUIMBO YK€ Hadanachk, OJHAKO
CYILIECTBYET PHUCK, YTO POCT II€H Ha MOTOPHOE TOIUIMBO OyJIeT HUBEIMPOBAH 3a CYET YBEIHMUCHUS
CTaBOK aKI[M30B U Map M IMOCPETHUKOB.

BcnomoratenbHas pois HallMoHaIbHOU HedTerazoBoi koMmnanuu. HaronanbHast HedrerazoBas
kommanus Kazaxcrana KazMynaiil'a3z obecnieumna mumb 27% [23,8 MaH TOHH] OT obmiero odbema
no0bryn HeTH B cTpade B 2024 roay, Toraa Kak B CpelHEM HalMOHalbHbIe KoManuu cTtpan OITEK+
MPOU3BOJIAT 67% OT COBOKYITHOTO 00heMa HAIIMOHAILHOU JTOOBIYH.

Onmnako, ecnu UCKIIOYUTH o KasMymhaiil'aza B MeranpoekTax, J0Js KOMIAHWUU B 0OIIeM
o0beMe 100buu cocTaBuT Beero 16% [14,1 mun ToHH], ipu 3ToM 59% [8,3 MJIH TOHH] 3TOr0 0OBEMA
HampaBigeTcs A nepepaboTku Ha ka3zaxcranckux HII3. B kpaTkocpodHoil mepcnekTuBe pecypcHas
0a3a mns HedTenepepaOOTKU ocTaHeTcss 0e3 m3MeHeHuil. OxumaeTcsi, 4To HE(YTh C METalpOCKTOB
CTaHeT JIOCTYMHOM I mepepaboTku OnmkKe K OKOHYAHHMIO CPOKOB JCHCTBHSI CTaOWMIM3UPOBAHHBIX
koHTpakToB 1o Tenrusy, Kamarany u Kapauaranaky, kotopsie ucrekatot B 2033, 2037 u 2041 rogax
coorBeTcTBeHHO. Jlo 3Toro momenra KaszMyHnaiil'az Oyaer oGecneunBate 3arpy3ky HII3 3a cuer
COOCTBEHHOM pecypcHOU 0a3bl.

Heonnosnaunocts yuactusi Kazaxcrana B OIIEK+. HenaBuee necoOmionenue Kazaxcranom
(mo6poBonbHbIX) KBOT OIIEK+ mnpuBiexno BHUMaHME M JaXke BBI3BAIO KPUTHUKY CO CTOPOHBI
YY4aCTHUKOB aibsHCA — HEKOTOphle W3 HHUX oOXapakTepuszoBanu KazaxcTaH Kak «0OMaHIIMKa»
(“cheater”).

Kazaxcran crankuBaercs ¢ [AUIEMMOM MEXAYy BBIMOJTHEHHEM JOOPOBOJIBHO MPUHSATHIX
obsi3atenbeTB B pamkax OITEK+ 1 skoHOMHYECKOH 3aBHCUMOCTBIO OT HapanuBanus HepTenoObrau. C
OJTHOM CTOPOHBI, MUHUCTEPCTBO IHEPIeTHKH MOATBEPKIACT MPUBEPKEHHOCTh KBOTaM, IUIAHUPYS
BEPHYTHCA K YCTAHOBJIEHHBIM YPOBHSAM J0OBIYM M KOMIIEHCHPOBAaTh HAaKOIUIEHHYIO cBepXJ100bay. C

168



Me:xaynapoaublii HayuHbIii ;kypHaa AKAJTEMUK Ne 1.(300) 2026 r.

Opyrod CTOpOHBI, MUHHCTEPCTBO HAIMOHAJBLHOM HSKOHOMMKHM 3aKjIaJbIBa€T B IapaMeTpsl
rocyJlapcTBEHHOro Orojpkera pocT n00buu Hedtu. Kpome TOro, COmyTCTBYIOUIMH HPUPOCTY
HeTenoOBIYM TPUPOAHBIA Ta3 YK€ paclpelesieH IOJl HOBBIE Ta30XMMHUYECKHE IPOEKThl W Ha
o0ecreyeHne pacTyIlero BHYTPEHHEro CIpoca CO CTOPOHBI HacesleHus. BO3MOXHO, UMEHHO H3-3a
HecOOIOAeHHs] JUCHMIUIMHBI B paMKaxX KBOT oOTAedbHbIMU YyuyacTHuKamMu OIIEK+ wu 0610
3aIJIaHUPOBAHO O0I1Iee YBEIHMUEHHE JOOBIYM HEPTH, YTO OKA3bIBAET IaBJICHUE HA MUPOBBIC IICHBI.

[IpoGiembl, ¢ KOTOphIMU cTalkuBaercs KaszaxcraH, He BO3HUKIM OJHOMOMEHTHO, WX
MIOCJICACTBUS HAKAIUIMBAIUCH JAecATWICTHAMH. OJHAKO OTCYTCTBUE CHUCTEMHBIX W3MEHEHHH B
MO/IX0JIaX K yHPaBIECHUIO HEPTSIHON OTpacibi0 MOKET MOBJIEYb 32 cO00M Kak penyTaluoHHbIE, TaK U
¢unancossle pucku a1 Kazaxcrana.

B noucke oTBeTOB Ha BBI30BBI, C KOTOPHIMU CTAJIKUBAeTCs HedTerazopas orpacib Kazaxcrana,
clielyeT oOpaTUThCA K UCTOPUYECKOMY OIIBITY CONOCTAaBUMBIX CTpaH. AHaJIM3 AMHAMUKU WHBECTULIUI
U 00bEMOB J00BIYM MO3BOJIAET OLEHUTh 3((EKTHUBHOCTh PpaA3IUYHBIX MOJEIEH peryJupoBaHuUs
OTpacIIH.

Kazaxcran MoeT u3Bjieub HEMAJIO YPOKOB U3 ONbITA APYTUX CTPAH: KaK IMOJIOXKHUTENIbHBIX, TaK U
orpuuatenbHblx. OIHAKO YCTOWYMBBIA ycrex HePTera3oBoil OTpacid BO3MOXKEH TOJBKO IpHU
CJIOKEHHMH TPEX KIIHOYEBBIX (AaKTOPOB.

Bo-nepBbix, 3T0 coOcTBeHHas pecypcHas 6a3a. Kazaxcran obsagaer 3HauuTeIbHBIMU PECypcamMmu
TPaJULIUOHHBIX YTIIEBOAOPOAOB. [l MOATBEPKIEHUS UX MTOJIHOTO 00bEMA U OLIEHKH 3KOHOMHYECKOI0
MOTEHIMajla HE0OXO0AUMO BO300HOBJICHHE T'€OJIOTOPa3BEAKH, YTO 3a4acTyro TpeOyeT MpHUBIICUEHUS
MHOCTPAaHHBIX MHBECTULIMN U NEPENOBBIX TeXHONOrui. Hapsny ¢ pa3Beqkol Ha HOBBIX TEPPUTOPUSX,
0COOEHHO B@KHO pa3BUTHE ONM3NIEKALNIMX YYAaCTKOB Ul TMOAJEpKaHUS JOOBIYM Ha 3pembIxX
MECTOPOKIEHUIX, T/le TexHonoruu yBenuueHuss Hepreornaun (EOR) urparor kirodeByro poiib B
BOBJIEUEHUHU OCTATOYHBIX 3aI1aCOB.

Bo-BTopsix, 310 3 pexTrBHBIN PuckanbHbIi pexxuM. s npuBieueHus 3apy0exHOro Kanurana
U TEXHOJIOTUH HajoroBas cuctema Kazaxcrana JoipkHa OBITh CTAaOMIIBHOM, MpeACKazyeMod Hu
KOHKYPEHTOCIIOCOOHOM O CPaBHEHUIO C IPYTUMHU CTPaHAaMH, YTO B HACTOSIIEE BPEMs HAXOJIUTCS O]
BOoMpocoM. B cTpane ObU1 OTMEHEH WIMpPOKO mpumeHseMblii B mupe (opmar CPII, sddexTuBHbIi
MEXaHU3M pa3pabOTKU CIOXKHBIX M KalUTAJIOEMKHUX MpOeKToB, U BBeAeH YMK (ynydineHHBIH
MOJICIbHBI  KOHTPAaKT), 3((}EeKTUBHOCTh KOTOPOTO €Ile MPEeACTOUT JAoKazaTh. llomokeHus
Haxojsmero B pa3zpaboTke HoBoro HamoroBoro kojekca HE CIOCOOCTBYIOT —IOBBILIEHUIO
WHBECTULIMOHHOM TPHUBIIEKATEIILHOCTU OTpAciy, a 00s3aTeibHble MOCTaBKUM HE(PTH HAa BHYTPEHHUMN
PBIHOK 10 HEPBIHOYHBIM II€HaM MPOOJDKAIOT CAEPKMBATh MHBECTHIIMM B Pa3BEIKy U pa3paboTKy
MECTOPOKICHUMN.

B-Tperbux, B yCIHOBHSAX BO3pOCHIEM BOJATWIBHOCTH PBIHKOB W TE€ONOJUTHYECKOU
HECTaOMJIBHOCTH KOPOTKHE IMKJIBI pealu3alid MPOEKTOB CTAHOBATCS KPUTHYECKU BaKHBIMH IS
MOJIy4Y€HHUsl BBITOJl HA JTale OT MPUHATUS OKOHYATeIbHOro MHBecTHIHMOHHOro pemeHus (FID) no
peanu3anuu npoekra. «Bpems - neHsru», u npumeps! ['alianbl 1 ErunTa HariasaHoO JEMOHCTPUPYIOT
IIPEUMYIIECTBA OBICTPOrO BBIBOJA NMPOEKTOB HA AKCIUTyaTanuio. UToObl MOBTOPUTH TAKOM YycIeX,
Kazaxcrany HeoOxoauMa pasBuTas HMH(QpacTpyKTypa, BKJIIOYass JOCTYNl K KadyeCTBEHHBIM
(ouu@poBaHHBIM) TE€OJOTMYECKMM M  AaHWIMTUYECKUM  JAHHBIM, HAAEKHBIM  IMOAPSAYUKAM
He(TECEPBUCHBIX YCIYyT C COBPEMEHHBIM OOOpYJIOBaHHEM U KBAJTU(HUIMPOBAHHBIM IEPCOHAIIOM, a
TaKk)kK€ BO3MOXKHOCTh COBITa TOOBITON HedTH 0€3 MCKYCCTBEHHBIX OTPAaHMYCHUM, TaKUX KaK KBOTHI
OIIEK+.

Bce BblenepedncieHHOe HANpSMYyH 3aBUCUT OT KauyecTBa PEryJMpOBaHUS HEPTErazoBOro
cektopa B Kazaxcrane. D dexTiuBHas peryasTopHas cpefa crocoOHa o0ecreynTh CTaOMIIbHBIM POCT
BBII, npusneus npsiMbie (B TOM YUCJIE€ MHOCTPAHHbBIE) HHBECTHUIINH, TIOJIJICP)KUBATh YCTOMUNBBINA KypC
TEHr¢ W B HUTOTE CIIOCOOCTBOBATH OOIIEMYy MPOIBETaHUIO CTpaHbl. HecMOTpsi Ha yHHKaJIbHOCTh
COOCTBEHHOro IMyTH pa3BuTHs, KazaxcraHy cieqyeT BHUMATEIbHO H3y4yaTh OIBIT CONOCTABUMBIX
CTpaH M aJanTupoBaTh HaNOOJEe PEICBAHTHBIC MPAKTHKH C YUYETOM CHEUU(UKHA CBOCH MOTUTHYECKOH,
SKOHOMUYECKOHN U KyJIbTYPHOH CPEJIbI.
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Hedrerazosas orpacnp Kazaxcrana npogomkaeT ocTaBaThbCsl CTPATETMUECKHU BaXKHBIM CEKTOPOM
HSKOHOMHKH CTpaHbl, 0OecreunBas 3HAYMTEIbHYIO JOJI0 TOCYAapCTBEHHOrO OIOKeTa, SKCHOPTHBIX
JOXOZ0B M WHBECTULMOHHOW TPUBJICKATEIHHOCTH. AHAJIM3 IPOW3BOJACTBEHHBIX W (DPHHAHCOBBIX
NokaszaTese mokasall, YTO OTpPacib AEMOHCTPUPYET MOJOXKUTEIbHYIO JUHAMUKY 3(()EKTUBHOCTH:
yBelIMuuBaeTcss Jo0bua HedTH U rasza, pacTéT peHTA0EIbHOCTh AKTHBOB, IOBBIIIAETCS
000paunBaeMOCTh PECYPCOB U BajOBasi NpUObLIb KOMITAHUH.

['ocynapcTBeHHOE peryjMpoBaHHE HUIPAeT KIIOUEBYIO pOJIb B MOAJNEPKAHUU YCTOMYMBOTO
pazButus  oTpaciu. JIuuneH3upoBaHue, HajuoroBas IOJUTHKA, IPOrpaMMbl  MOJEPHHU3ALMH,
9KOJIOTMYECKHUE CTAaHJApThl U MEpbl CTUMYJUPOBAHUS HMHBECTULUN CIIOCOOCTBYIOT IOBBIILIEHUIO
IIPO3pavyHOCTH, CHHIKEHUIO PUCKOB U BHEJIPEHUIO COBPEMEHHBIX TEXHOJIOIMI. BmecTe ¢ Tem ocrarorcs
BBI30BBI, TAKUE KaK BBICOKAasl 3aBUCHMOCTb OT MUPOBBIX IIeH Ha HEQTh, OTpaHUYEHHbIE UHBECTUIIMU B
WHHOBAIIUH U HEIOCTaTOYHAsI TUBEPCUPHUKALIMS TPOAYKLIUH.

Jliig noBeiIeHUS 3P PEKTUBHOCTU U YCTONUHUBOCTH OTPACTH PEKOMEHIYETCS:

» BHenpsaTts nupoBble 1 aBTOMaTH3UPOBAHHBIE TEXHOJIOTUH JOOBIUU U TIepepadOTKy;

» PasBuBath anpTepHATHBHBIC HCTOYHUKH YHEPTHU ¥ HOBBIC HAIIPABIICHUS MPOIYKIIHH;

» CoBepIIeHCTBOBATh KOPIIOPATUBHOE YIPABICHUE U KOHTPOJIb 32 SKOJIOTMYECKUMH PHCKaMU;

» IlpomomkaTh COBEpIICHCTBOBAHWE MEXaHM3MOB TOCYJAapCTBEHHOTO pETYJIHPOBAHUS C
Y4€TOM MEKIYHApPOJHBIX CTAHJAPTOB U MPAKTHUK.

Takum o00pa3oM, KOMIUIEKCHas oOLeHKa 3()(EKTUBHOCTH M peryJupoBaHHs HepTerazoBon
orpaciu  Kazaxcrana  mo3BosisieT  BbIpaOOTaTh  pEeKOMEHAALMW  JUIsl  [OBBILIEHUS €€
KOHKYPEHTOCTIOCOOHOCTH, (PMHAHCOBOM yCTOMYUBOCTH U JOJITOCPOYHOT'O YCTOHUYHUBOTO PA3BUTHUSA, YTO
HUMECT BAXKHOC 3HAYCHUC JIJIsI SKOHOMHKHU CTPAHbI B [ICJIOM.
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ITPOBJIEMBI ! ITIEPCIIEKTUBbBI YYETA, BHYTPEHHEI'O AYJIUTA U AHAJIM3A
OBA3BATEJIBCTB I10 BBIIIVTIATAM PABOTHUKAM

10u I[anvysans
Kaszaxckou nayuonanvHwiti nedazocuueckuti ynusepcumem umenu Aoas,
2. Anmmamul, Kazaxcman

Annomauyus

VYckopeHHass SKOHOMHUYECKash M COLMalbHAs MOJEpHHU3alMs, ocyllecTBieHHass B PecmyOnuke
Ka3axcrtan 3a rojasl HE3aBHCHMOIO pPa3BUTHUsA, NpHUBENIa K (OPMUPOBAHMIO NPUHLUIMAIBHO HOBOM
SKOHOMHUYECKOM CHUCTEMBI, HAIICJICHHOM Ha IIOCTPOCHHME COLMAIBHO OPUEHTUPOBAHHOW PHIHOYHOMN
skoHoMuKkH. B Ilocnanum [Ipesunenta PecnyOnuku Kazaxcran mapony Kaszaxcrana OblIO OTMEUEHO:
«CrenaB CTaBKy Ha paMKalbHYI0 pedopMy ZKOHOMHKH, MBI B C)KaThleé CPOKH CYMEJIH IPOBECTH
pBIHOYHBIE PEe(OpPMBI, CO3[aTU COOTBETCTBYMOLIEe 3akoHoAarenbcTBO. Ceronns KaszaxcraH umeer
peanbHO paboTaIOIIYI0 PHIHOYHYIO SKOHOMHUKY.

CoBpeMeHHass cCHUTyallMs B COLMAIBHO-TPYIOBOM cdepe pecrnyOnMKH XapakTepusyercs
aKTUBHBIM (OpPMHUPOBAaHMEM JABYX OCHOBHBIX COLMAIBHBIX TIpynn oOmiectBa - paboTojarenei u
HaeMHbIX PaOOTHUKOB. OJHOBPEMEHHO C JIaHHBIM IPOLIECCOM 3aKJIa/bIBAIOTCS OCHOBBI PHIHOYHOI'O
MEXaHU3Ma PEryJupoBaHMs 3apaOOTHOM IUIATHl. 3aKOHOAATENIbHBIC aKTHl, MPHUHATHIE B IOCIEIHUE
rofibl, CO3/1aJM HEOOXOAMMBbIE MPEANOCHUIKM A JuOepaau3aliy NPUHIMIIOB U YCIOBHUN OIUIATHI
TpyJa paOOTHHKOB B COBPEMEHHBIX YCJIOBHUAX. ['O0CynapcTBO, OCTaBUB B CBOEH KOMIIETEHIIMH P
perynupyromux (GyHKIUH, OCHOBHbIE BOIIPOCH OpraHU3alMy 3apabOTHOM IUIaThl epeajpecoBalo Ha
YPOBEHb XO3IUCTBYIOIIUX CYObEKTOB.

Kniouegvie cnosa: 3apaboTHas 1u1aTa, BO3HArpaXkJI€HUs, BBIILJIATHI, YJIEp>KaHUS, HAJOTH, YYeT,
aHaJIN3, ayJIUT, PECYPCHI.

3apaboTHas TUIaTa SBJISETCS BAXKHEHIIMM 3JIEMEHTOM COLUAIbHO-DKOHOMUYECKOW CHUCTEMBI
Ka3zaxcrana. Ona BbINOJHSAET (YHKUMM  BO3HAarpaXaeHWs 3a  TPyJ, CTUMYJIMPOBAHUS
MIPOU3BOJUTEIBHOCTH M OOECleueHus] COLMaIbHOW CTaOMIbHOCTH. D(PGEKTUBHBIN y4eT M aHalu3
3apa0OTHOM MJIaThl TO3BOJISIOT TPENNPUATUSAM ONTUMH3HPOBATH pPAcXo[bl, a TOCYIapCTBY -
peryiMpoBaTh ypOBEHb JKU3HHM HACEJIeHHs, OOecreurBas TEM CaMbIM CTA0MJIBHOCTb W pa3BUTHE
oOecTBa. 3apaboTHas IUIaTa HE TOJIBKO CIY>KUT CPEJCTBOM BO3HATPAXKACHUS 32 TPYH, HO U SIBISETCS
BaYKHBIM (DAKTOPOM COIIMATILHOM 3aIllUThI, BIUSIOLUINM HAa KAU€CTBO KU3HU I'PaXaaH.

B coBpeMeHHBIX YCIOBUSX KOHOMHMYECKHX MpeoOpazoBaHuii B Kazaxcrane ocoboe 3HaueHHe
MPUOOpPETaeT CUCTEMHBIN MOAXOMA K y4eTy, aHaJu3y U BHYTPEHHEMY ayAHUTy 3apaO0THOM IUIaThl, YTO
CHOCOOCTBYET MOBBILICHUIO TIPO3PAYHOCTH U YPPEKTUBHOCTH YNIPaBIECHUS TPYJOBBIMU PECYPCaAMH..

VYyer 3apabotHoil miatel B KazaxcTane perynupyercs psIoM HOPMATHBHBIX aKTOB, BKIIIOYas
TpynoBoii konekc, Hamoroselii konekc n MexayHapoaHble CTaHIAPTHl (PUHAHCOBOH OTYETHOCTH
(MC®O). OTr ipaBOBBIC U METOAOJIOTUYECKHE OCHOBBI 00ECTICUMBAIOT MTPO3PAYHOCTH, 3aKOHHOCTh U
3¢ (EKTUBHOCTH B HAUUCIICHUU M KOHTPOJIE 3apaO0THOM TIIATHI.

MC®O npenctaBisroT co00H KOMIUIEKC TPUHITUIIOB U TIPABUJI, HATIPABJICHHBIX HA YHU(PUKAITHIO
(UHAHCOBOW OTYETHOCTH M TOBBIIIEHHE €€ JOCTOBEPHOCTU. B KOHTEkcTe yueTa 3apaOOTHOW IIaThl
KIJIIOYEBOE 3HAYCHHE HMEIOT CTAHJAPTHI, PETYIMPYIOIIME IPU3HAHME PacXoAOB Ha OILIaTy TpPyAa,
00513aTENILCTB 110 BBIIUIATAM U PACKPBITHE UH(OPMAIMH B OTYETHOCTH.

TpyaoBoi KOJEKC peryaupyeT TpyAOBbIe OTHOLIEHUS, BKJIFOYas BOIPOCHI OIIaThl TPYa, IpaBa
1 00s3aHHOCTH PabOTHUKOB U paboToaareneil. B yacTHOCTH, cTaThu, Kacalolyecs Mopsiaka u CPOKOB
BBIIJIATHl 3apa0OTHOM IUIaThl, MHUHUMAJIBHOIO pa3Mepa OIUIaThl TpyJa, YCIOBMH U IOpsAIKa
yepKaHHi, a TAaK)Ke rapaHTH U KOMIIEHCAIUH paOOTHUKAM.

HasoroBslii Koi€KC yCTaHaBIMBAET MpPaBUia HAJIOrOOOJO0XKEHUS IOXOAO0B (DU3MUECKUX JIMIL,
BKJIIOYAst HAJIOTH U 00s13aTeNIbHBIE B3HOCHI, KOTOPbIE YACP)KUBAIOTCS U3 3apab0THOM miaTel. BaxkHbIMU
CTaThsIMHU SIBJIIOTCS HOPMBI, PEryJHPYIOLUIME HAJIOT Ha J0XOJbl (PU3MUYECKUX JHIL, O00s3aTesbHbIC

171



Me:xaynapoaublii HayuHbIii ;kypHaa AKAJTEMUK Ne 1.(300) 2026 r.

nencuoHHbie B3HOCH (OIIB), commanbHble OTYHCICHHUSI M 00s3aTEIBHOE COIMAIBHOE MEIUIIMHCKOE
ctpaxoBanue (OCMC).

OcCHOBHBIE 3a]1a4¥ yUeTa:

® KOPPEKTHOE HaYKMCICHUE 3apabOTHON IUIATHI;

eyueT 00s3aTENbHBIX yJep)KaHUi (HAJIOr Ha JOXO[bl, 00s3aTelbHbIE NEHCHOHHBIE B3HOCHI,
conpanbhbie oTunciaenus, OCMC);

® KOHTPOJIb PACUYETOB C IIEPCOHATIOM;

¢ popmMHUpoBaHUE OTYETHOCTH ISl TOCYAAPCTBEHHBIX OPTaHOB.

B 2026 rony munumaneHast 3apabotnas riata (M3I1) ycranoBnena Ha yposae 85 000 tenre,
Mecsunblii pacuetHbliil nokaszarenb (MPII)- 4325 renre, [Ipoxurounsiit Munumym (IIM) 50851 Tenre.

[Ipu HauucneHuu 3apIuiaThl Oyxrajutep 00s3aH YUUTHIBATh 00s3aTENIbHbIC YICPKAHMUS.

OcHOBHbIE BUIbl HAJIOTOB: UHAMBHUIYaJIbHBII ITO0XOAHBIN HAJIOT, 00s13aTe/IbHbIE IEHCUOHHbBIE
B3HOCBI, COLIMAJIbHBIE OTUYUCIICHUS, MPOQ.B3HOCHI.

Hnousudyanvuviii noooxoonvui uanoe (MIIH)— 5To oauH #W3 BUIOB HAJOTOOOJIOKEHMUS,
neiictByronux B Pecnybnuke Kazaxcran, B3uMaeMbli ¢ 10XoAa (PU3UYECKUX JIULL.

CornacHo HoBomy  HanoroBomy  kozekcy, obigaraemble  10XoAbl  (hU3HMUECKOTO
KaJIeHJapHBIN TOJ] MoJyIexkaT 00JI0KEHHUIO MO porpeccuBHOi mikane ctaBok (ct. 363 HK PK):

- 1o 8500 MPII (Bxmtountensho) - 10 %,

- cBoime 8500 MPII - 15 %;

- Jloxo/pl JIMI1a, 3aHUMAIOLIET0Cs] YaCTHOW MPAaKTUKOM (B TOM 4HMCIE aJBOKAThl, HOTAPUYCHI U T.
o) - 9 %.

O6si3amersibHbIe MeHCUOHHbIe 83HOCKI (OFNB) — 310 yacTh noxoaa pabOTHHKA, KOTOpast
B Kazaxcrane B o0s3aTelbHOM MOpsAJKe Nepedncisercs padoroaareneM B EMuHbBIN HaKOMUTENbHBINR
nencuonubii ¢poua (EHII®) B pasmepe 10% ot goxoma pabGotHuka. OHU SBISIFOTCS SJIEMEHTOM
CHCTEMBI COLIMAILHOTO 0OecrieueH sl ¥ HarpaBiieHbl Ha popMUpoBaHue Oy Tylei neHcun paboTHUKA.

CouyuanbHbie omyucneHusi (CO) — 510 obs3aTenbHBIE TUIATEKH, KOTOPBIE pabOTOaATE M B
Kazaxcrane mepeuncisiioT 3a CBOMX pabOTHHKOB B [ocymapcTBeHHBIH (OHA COIMAIHLHOTO
crpaxoBanus. Paamep B3Hoca: 3,5% ot HaumciaeHHOW 3apaboTHOM miatel. OHU NpeAHa3HAYCHBI
JUis oOecrieueHus] COLMAJIbHBIX BBIIIAT B CIy4yae yTpaThl TPYIOCIOCOOHOCTH, MOTEPH paboThI,
OEepeMEHHOCTH U POJIOB, YXOa 32 PeOEHKOM U JIPYTHX COIMATIBHBIX PUCKOB.

CBonnas mmapranka mo craskam Ha 01.01.2026 ron

JIMIa 3a

Haugor / Ilnarex Ckouabko Ha OYP SOERD IR N3 ubero kapmana?
Yupomenke
OIIB (TTencuonka) 10% 10% YACPKHBACM y
paboTHHKa

. 10% / 15% (cBbie | 10% / 15% (cBblie VYnepxxuBaem y
WITH (TTonoxonsnrii) 36,7 MuIH) 36,7 MuH) paboTHHMKa
BOCMC (MexacrpaxoBka VnepxxupaeM y

2% 2%

COTPYZIHUKA) paboTHHNKa
OOCMC (Menctpaxosxa 3% 3% [Tnarut paboronarens
OT KOMIIaHUN)
CO (Conoruucnenus) 5% 5% [Tnarut paboronarens
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OIIBP (Ilencuonka ot

3,5% 3,5% [Tnarut paboronarens
paboTomarensi)

Ilpumep 1. 3apmiata Ha ypoBHE «MuHUMAIKI» (85 000 TeHre):

JlonmycTum, Bbl HaHAIN Kypbepa (emy 30 seT, He eHcHoHep) Ha okjax poBHO B 1 M3II. Ber —
TOO na OVYP. 3assnenue na Beryet B 30 MPII y Bac Ha cToue.

Uto BeIYUTAEM U3 3apILIATHI:

[Tencuonka (OIIB): 85 000 * 10% = 8 500 Tr.

Menunmna (BOCMC): 85 000 * 2% =1 700 Tr.

[Momoxoxusrii (UITH): Cuurtaem 6a3y. 85 000 (oxman) - 8 500 (OIIB) - 1 700 (BOCMC) - 129
750 (Bbruer 30 MPII). INonyuaercs munyc 54 950 tenre. Pa3 ynuim B MUHYC — Hajor HE IIATHUM.
UITH = 0.

Kypbep nomyuut Ha kaprouky: 85 000 - 8 500 - 1 700 = 74 800 Tenre.

UTo miuaTUT KOMIaHus CBEpXy (pacxo/ sl Ou3Heca):

Conoruncnenus (CO): baza (85 000 - 8 500 = 76 500). 3o menbmie 1 M3II, 3HaUUT cuuTaem
1o HWkHe# rpanuie, ot 85 000. 85 000 * 5% =4 250 Tr.

Meaumuna ot komnanuu (OOCMC): 85 000 * 3% = 2 550 Tr.

OIIBP: 85 000 * 3,5% =2 975 Tr.

Counanor (CH 6%): baza = 85 000 - 8 500 (OIIB) - 1 700 (BOCMC) = 74 800 tr. 74 800 *
6% =4 488 Tr.

IIpumep 2. O6b1ynas 3apmiara (300 000 Tenre).

Menemxep no npogaxam. TOO Ha OYP. Oxian B norosope - 300 000 Tenre. Beryet 3asBieH.

VY nepxuBaem:

OIIB: 300 000 * 10% = 30 000 Tr.

BOCMC: 300 000 * 2% = 6 000 Tr.

WITH: Baza = 300 000 - 30 000 - 6 000 - 129 750 = 134 250 tr. Cam Hanor: 134 250 * 10% =
13 425 Tr.

Mewnemxkep momryunt Ha pyku: 300 000 - 30 000 - 6 000 - 13 425 =250 575 Tenre.

Pacxopl koMIaHuu:

CO: (300 000 - 30 000) * 5% = 13 500 Tr.

OOCMC: 300 000 * 3% =9 000 Tr.

OIIBP: 300 000 * 3,5% =10 500 Tr.

Conmnaior: baza = 300 000 - 30 000 - 6 000 = 264 000 tr. Cam =Hamnor: 264 000 * 6% = 15 840
TT.

AHanu3 3apaboTHOM MIIATHl MO3BOJSET OLEHUTH 3()PPEKTUBHOCTH HCIONB30BAHUS TPYAOBBIX
PECYPCOB H BBISIBUTH TEHJICHIIMH B OILIaTe TPY/Ia.

OcHoOBHBIE TIOKA3aTENIN aHAIN3A:

Cpeonsisn 3apabomuas naama - OTpakaeT ypOBEHb JJOXOJ0B PAOOTHUKOB.

@Dono onaramol mpyoa (POT) - COBOKyITHBIE pacX0/ibl MPEANPUATHS HA OILUIATy TPYAA.

Hons 3apabommnoii niamel 6 cebecmoumocmu npodyKyuu - TMOKAa3bIBaET BIUSHHUE OIUIATHI TPyJAa Ha
(MHAHCOBBIE PE3YyIbTATHI.

Temnvl pocma 3apabomuoti niamul - XapaKTepU3yIOT AMHAMUKY JJOXO0JIOB IIEpCOHANIA

AHanu3 3apaboTHOM MIAThl BKIIOYAET B CeOs MCMOIB30BAaHUE PA3IUYHBIX KOOPPUIIUEHTOB U
MoKaszartesiei, KOTOphIe TO3BOJISIFOT OLIEHUTH A((YEKTUBHOCTH UCIOIB30BaHUs (POHIA OTUIATHI TPyda U
BBISIBUTH BHYTPEHHHE U BHEIIHHE (DAKTOPHI, BIUAIONINE HA YPOBEHb 3apa0O0THOM MIaThI.

OcHoBHbIE KO3 PUITMCHTHI aHATN3a 3apaOb0THOW TUTATHI:

Koaddunument cpenneii 3apaboTHOW IUIaThl - OTHOILIEHUE CpEeAHEN 3apaboTHOW TUIaThl K
MHUHUMAJIBHOW 3apabOTHOM IjIaTe, MOKa3bIBAIOUIUN YPOBEHb TOXOAOB PAOOTHHUKOB OTHOCHUTEIHHO
YCTaHOBJICHHOT'O MUHUMYMa.

KoaddunmenT quddepernmnanny 3apabOoTHOM TUTATH - XapaKTepU3yeT CTCIICHh HEPABEHCTBA B
oriaTe TpyJia MEXy pa3IUYHBIMHU KaTeTOpUsIMUA PaOOTHHUKOB.
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Koaddumment ¢onmoornaun Tpyna - mokasbiBaeT 3((eKTHBHOCTH HCHOIB30BaHUS (HOHIA
OIJIaThl TPyAa B IPOU3BOJICTBEHHOM IIpOLIECCE.

Koaddumment 3arpar Ha omiaty Tpyna B ce0eCTOMMOCTH MPOIYKIMH - OTPAXKAET JOJIO 3aTpaT
Ha OIUIaTy TpyJa B 001el ce6eCTOMMOCTH POAYKLIUU UITH YCIIYT.

JlonoJIHUTENbHBIE TTOKA3aTEIN AaHAJIN3A:

VYpoBeHb MHQUIALMU U €ro BIMSHME Ha 3apa0OTHYIO IUIATy - aHAJIM3HPYET, HACKOJIBKO POCT
3apaboOTHOM MJIaThl KOMIEHCUPYET POCT NOTPEOUTEIBCKUX LIEH.

Temribl pocta 3apabOTHOMN IUIATHI IO OTPACIISIM U PETUOHAM - BBISBISIOT IUHAMHUKY W3MEHEHHS
JIOXOJIOB B Pa3/IMYHBIX CEKTOPAaX IKOHOMUKHU U TeorpauyecKux 30Hax.

CooTHOIIEHHE MEXJy NPOU3BOJUTEIBHOCTBIO TpyJa M YpOBHEM 3apa0OTHOM mJiaThl -
MIO3BOJISIET OLICHUTD CIIPABEIIMBOCTD U YKOHOMUYECKYI0 0OOCHOBAaHHOCTD OIUIATHI TPYJa.

Hcnonb3oBanue ko3(h(UIMEHTOB M KOMIUIEKCHOTO aHalu3a 3apabOTHOM MiaThl MO3BOJISET
OPEINpUSATHSIM TPUHUMATh OOOCHOBaHHBIC yIPABICHYECKHE pEIICHHUsS, HalpaBlIeHHbIE Ha
ONTUMM3AIMIO 3aTpaT M IMOBBIIIEHUE MOTHUBALUU pabOTHUKOB. Takoil MNOAXOA CHOCOOCTBYET
YCTOMYMBOMY Ppa3BUTHIO M KOHKYPEHTOCIIOCOOHOCTM OpraHM3alii B YCIOBUSAX COBpPEMEHHOU
skoHoMHKH Ka3zaxcTaHa..

BuyTpenHuii aynut 3apabOTHOM IJIaThl HAIIPABJIEH HA MPOBEPKY MPaBUILHOCTU HAUYMCIEHUH,
COOTBETCTBUS 3aKOHO/IATENILCTBY U 3()(PEeKTUBHOCTHU HCTI0NIb30BaHMs (POH/IA OILIATHI TPYAA.

OcHoBHbIE 337]a4l BHYTPEHHET 0 ayIuTa:

- IPOBEpKa KOPPEKTHOCTH HAYMCIICHUHN U yAepiKaHUil,

- KOHTPOJIb 32 COOJIIO/IEHHEM TPYAOBOI'0 3aKOHO/1aTEIbCTBA;
- aHAJIN3 CTPYKTYPHI (POHAA OIJIATHI TPY/a;

- BBISIBJIEHE HEOOOCHOBAHHBIX BBITLIAT U OIIMOOK B yUETe.

Hanpumep: Ha omHom w3 mnpeampustuif  Anmarbl BHYTPEHHUH ayauT  BBIIBUII
CUCTeMaTU4YeCKHue OIIMOKM MpH HA4YKMCIEHUM HaJ0aBOK 3a HOYHBIE CMEHBl. B pesynbrare ObuLIn
BHECEHbI KOPPEKTUPOBKHU B YUETHYIO MOJUTHKY, YTO MO3BOJIMIO CHU3UTH (POHI OrutaTel Tpyna Ha 5%
0e3 ymep0Oa s paOOTHUKOB.

Tem He MeHee CyIIECTBYIOT CUCTEMHBIE IPOOIEMbl U NMEPCIEKTUBBl yUeTa, aHajau3a U ayIuTa
3apabOTHOM IJIATHI:

[Tpobnemsr:

1. Tucbamanc Mexay pocToM 3apaOOTHOM TUTATHl M MPOU3BOIUTEIBLHOCTHIO Tpyaa. YacTo poct
3apa0OTHOM  IUIaTBl  OmNEpeXaeT poCT MPOU3BOJAUTENBHOCTH, UYTO BEAET K  CHIDKEHHUIO
KOHKYPEHTOCIIOCOOHOCTH MPEANPUATHH.

2. Bpicokas HaloroBasi U collMajbHas Harpy3ka. 3HaAUUTENbHbIE 00s3aTeIbHbIE B3HOCH U HAJOTH
YBEJIMUMBAIOT (OHA OIUIAThI TPY/Ia, co3/1aBasl (PMHAHCOBOE JaBJIEHHE Ha paboToaaresnei.

3. HenmocraToynas aBTOMaTH3alMsg ydyeTa W aHaiM3a. PyuyHble MNpolLecchl ydera M ayJauTa
MOBBIIIAIOT PUCK OMIMOOK M CHUYKAIOT ONEPAaTUBHOCTD MOMyUEHUsI HHPOpMAIUH.

4. CnoxHOCTH ¢ coOONIOIEHMEM HOPMAaTHBHBIX TpeOoBaHuil. YacTele H3MEHEHHS B
3aKOHOJATEIbCTBE TPEOYIOT OCTOSHHOTO OOHOBJICHHSI YUE€THOM MOJUTUKHU U IIPOLEAYP ayJUTa.

5. OrpaHndeHHasi IPO3pPaYHOCTh U KOHTPOJIb. HemocTaTOUHbIN ypoBEeHb BHYTPEHHETO KOHTPOJIS
MOJKET MPUBOAUTH K HEOOOCHOBAHHBIM BBIILIATAM M (DMHAHCOBBIM IOTEPSM.

[TepcniexkTuBsI:

1. BHenpeHue COBpEMEHHBIX aBTOMATHU3MPOBAaHHBIX CHUCTEM yueTa W ayaura. lcnomb3oBaHue
CTHELUATU3UPOBAHHOTO TPOIPAMMHOI0 OOECIeUeHHs IO3BOJIUT MOBBICUTH TOYHOCTH M CKOPOCTh
00pabOTKHU TaHHBIX.

2. PazButHe THOKMX ¥ MOTHBALIMOHHBIX CHUCTEM OIUIaThl TpyJa. BHeapeHue cucreM,
YUUTBIBAIOIINX 3 PEKTUBHOCTD u PEe3yJIbTaTUBHOCTD, CIOCOOCTBYET HOBBIIICHHIO
IIPOU3BOUTEIBHOCTH.

3. CoBepIIeHCTBOBaHNE HOPMATHUBHO-TIPABOBOM  0aspl. Ananranusi 3aKOHOJATENbCTBA K
COBPEMEHHBIM HKOHOMHUYECKUM YCIIOBHUSIM U MEKIYHAPOJHBIM CTaHIapTaM.

4. TloBpimenne kBamuuKanuu KagpoB. OOydeHHE CIIEIHAIMCTOB HOBBIM METOJAM ydeTa,
aHaiu3a v ayuTa 3apab0THOM IIaTHI.
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5. Ycunenne BHYTpPEHHEro KOHTPOJs W ayawmTta. Pa3paboTka W BHenpeHune 3QPQEeKTHBHBIX
MpOLeAyp BHYTPEHHETO ayIuTa AJI1 MUHUMHU3allMA PUCKOB U MOBBIIIEHUS TPO3PAYHOCTH.
6. Harterpanust ¢ MexayHapoaHbeMu craHaapramu. lIpumenenne MC®O u Jrydmmx MHPOBBIX
MPAKTUK B 00JaCTH y4eTa U ayauTa 3apab0THOM IJIaThl.
Takum 006pa3om, y4eT, aHaau3 U BHYTPCHHHUHN ayauT 3apaboTHO# miatel B KazaxcraHne sBISIOTCS
BAKHBIMM MHCTPYMEHTAMM YIPABICHUS MPEANPUATHEM M COLMAIBHOW IOJUTUKUA TIOCYIapCTBa.
DddexTuBHAs cUCTeMa ydeTa W KOHTPOJISA TMO3BOJISIET OOECIEUUTh CIPABEIIMBOE pPaCTpeeiICHUE
JI0XOIOB, MIOBBICUTh MOTHBALIMIO PAOOTHUKOB U YKPENUTh (PUHAHCOBYIO YCTOHYHMBOCTD OpraHU3aIUil.
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KOHIEINTYAJIBHBIE OCHOBBI IEPEXOJIA K HU3KOYIJIEPOJHOMY
PA3BUTHUIO HE®TEI'A30BOI'O KOMIIVIEKCA PK

JIu Caoroint
Kasaxcxoti nayuonanvhwili nedazoeuveckuil yhusepcumem umenu Aoas,
2. Aamamui, Kazaxcman

Annomauyus

B cratbe paccMOTpeHB! KOHLIENTYal bHbIE OCHOBBI IEPEX0JIa K HU3KOYTIIEPOAHOMY Pa3BUTHIO
HedTerazoBoro komiuiekca PK. ABTop naer ompezpeneHue MOHATUSAM HU3KOYTJIEPOJAHON 3KOHOMUKH,
aHAJM3UpPyeT IPUHLUIBI, OCHOBHBIE 3JIEMEHTHl U MEXaHH3Mbl €€ (HOPMUPOBAHMS B YCIOBHAX
HapacTaHus HEYCTOMYMBOCTH MHPOBOW SKkoHOMHKHU. [lepexon nedrerazoBoro kommiekca (HI'K)
Pecny6iukn Kazaxcran (PK) k  HuskoyriepogHoMy pa3BUTHIO OOYCJIOBIEH MHUPOBBIMHU
KIIMMAaTUYECKUMHU ENISIMHU, 00s13aTeIbCTBAMU CTPAHBI M0 CHIDKEHHIO BHIOPOCOB MAPHUKOBBIX T'a30B U
HE00XOAMMOCTBIO YCTOMYHMBOIO SKOHOMHUYECKOro pocta. Ha ocHOBe mcciiejoBaHUs MEXyHapOAHOT O
ONbITa TEpexofa K HHU3KOYIJIEPOJAHOMY PAa3BUTHUIO ONPEACTCHBl NPEANOCHUIKM H  (PaKTOPHI
JeKkapOOHU3allMM B HAllMOHAJIBLHON SKOHOMHKE M HedTerazoBoM cekrtope. MccnenoBaH moreHuuan u
00OCHOBaHbBI MPHOPUTETHI TMEpeXo/ia K HU3KOYTJIEPOJAHOMY PA3BUTHIO MPEANPHUATHN HeTErazoBoro
CEKTOpa C yYeTOM MPHHATHIX 0053aTelIbCTB B 00JACTH CHMKEHHS BBIOPOCOB MAapHUKOBBIX I'a30B J0
2030 1. Ilepexonm HedTerazoBoro kommuiekca PK Kk HH3KOyriepomHOMY pasBHTHIO — 3TO
MHOTOYpPOBHEBBIH Ipolecc, TPeOYIOMU CUHEPTUM TOCYJapCTBEHHBIX CTPAaTErvid, TEXHOIOIMYECKHX
WHHOBAllMi W KOPIOPAaTUBHbIX  MHUIMATHB.  KoOHIENTyanbHblE  OCHOBBI  BKIJIIOYAIOT
MHCTUTYLIMOHAJIbHBIE, SKOHOMUYECKUE M 3KOJIOTMYECKHE MOJXO/bl, HalpaBICHHbIE Ha YCTONYHBYIO
TpaHchopMannio HeTEra30BOro CEKTOPA B YCIOBUAX INI00ATBHOTO SHEPTETUYECKOTO TIepexoia.

KiroueBble ci10Ba: HU3KOYIJIEPOAHOE pa3BUTHE, JeKapOOHU3AIMsl HAllMOHAIbHON SKOHOMUKH,
COKpallleHHe BHIOPOCOB MAPHUKOBBIX Ta30B, BO300HOBISEMBIE MCTOYHHKH SHEPTHH, TOPTOBIIS
KBOTaMM, SJHEPrOEMKOCTb, YHEPrO3PPEKTUBHOCTD.

B ycnoBusix rnobaqbHOrO M3MEHEHHUs KJIMMara M YCWIEHUS MEXIYHAapOJHBIX YCHIUH IO
COKpAILIEHUI0 BBIOPOCOB MAapHUKOBBIX a30B HpoljeMa mepexoja K HU3KOYIVIEPOAHOMY Pa3BUTHIO
MIPUOOpPETAET CTPATErMYECKOe 3HAUYEHHE JUIsl CTpaH C PECypCHO-OPUEHTHPOBAHHON 3KOHOMUKOM.
Pecny6ninka Kaszaxcran, o0nagas 3HAuMTENBHBIM IOTEHLUAIOM YTJIEBOJOPOIHBIX PECYPCOB U
Pa3BUTHIM He(PTETa30BBIM KOMIUIEKCOM, OJTHOBPEMEHHO CTAJIKUBAETCS C HEOOXOIMMOCTBIO aarnTalliu
CBOEH 3KOHOMHUYECKON MOJIENTN K HOBBIM IJI00aJIbHBIM BBI30BaM.

HedTtera3zoBrslii KOMIUIEKC UTpaeT KIHOYEBYIO pOjib B (POPMUPOBAHUH BAJIOBOTO BHYTPEHHETO
MIPOAYKTa, SKCIOPTHBIX JOXOJOB M 3SHEPreTHdeckod Oe3omacHOCTH cTpaHbl. Bmecte ¢ TeM OH
SIBJIIETCS OJIHUM M3 OCHOBHBIX MCTOYHHMKOB BBIOPOCOB MAapHUKOBBIX Ia30B, UYTO JIENAE€T BOIPOC €ro
NeKapOOHU3aIllMM OCOOEHHO AaKTyaslbHbIM. B 3TOH cBs3u mepexon HepTerazoBoro KOMILIEKCa K
HU3KOYTJIEPOJHOMY Ppa3BUTHIO CTAHOBUTCS HE TOJIBKO HKOJIOTMYECKUM, HO U 3KOHOMHYECKHM,
TEXHOJIOTUYECKUM M HHCTUTYIIMOHAIBHBIM IPUOPUTETOM.

Honrocpounas Crparerusi «Kazaxctan-2050» [1] u mpunsitas B 2013 ronxy Konuenuwmst mo
nepexoay K «3eJeHoi» s3xoHoMuKe (aanee — Konnenuus) [2] onpenenuian NpUOPUTETHI 110 BHEJPEHUIO
«3€JIEHBIX», HU3KOYIJIEPOJHBIX TEXHOJOTUH M CHUKEHHUIO YIVIEPOJOEMKOCTH HAaIlMOHAJIbHON
HSKOHOMHUKH.

B pamkax Konnenmuu mnocTaBieHbl 3aJaud 10 JOCTHIKEHHMIO JOJM BO300HOBIISIEMBIX
UCTOYHUKOB 3Heprun (BUD) B obmiem sHeprobanance crpansl k 2020 r. — 3%, k 2050 r.— 50%, yto
00yCIJIOBUT COKpAaIllEHUE BEIOPOCOB MAPHUKOBBIX I'a30B B YHEPIETUUECKOM CEKTOPE.

ITo onenkam 3kcriepToB MexXNpaBUTEIBCTBEHHON IPYIIbI SKCIEPTOB 110 U3MEHEHHIO KIMMaTa
Opranuzauun O6benuHeHHblx Hanwmit (MI'OUK OOH), knumaruueckue (akTopbl yXKe OKazalu
3HAYUTENbHOE BIMSHUE HA JIEJIOBOW MUD, U B IEPCIIEKTUBE TEMIIBI M MACHITA0BI 3TOrO BIUSHUSA OyIyT
TOJIBKO BO3pacTaTrb. B COBpEMEHHBIX YCIOBHSX KIMMATHUYECKHE MU3MEHEHMs CO3JIAI0T CYIIECTBEHHBIE

176



Me:xaynapoaublii HayuHbIii ;kypHaa AKAJTEMUK Ne 1.(300) 2026 r.

Oapbepbl B paboOTe CEIbCKOXO3SHUCTBEHHBIX, HEPTAHBIX, CTPOUTEIBHBIX W TPAHCHIOPTHBIX KOMIIAHUH,
o0yclaBnuBasi CHI)KEHHE TEMIIOB SKOHOMHUYECKOTO POCTa B IIETIOM.

@OUHAHCOBbIE OIEHKM KJIMMATUYECKUX PHUCKOB, BKIJIIOYas MPUPOJHBIE KATaKJIMU3MbI, POCT
CIpoca Ha 3HEPrHi0, CHUKCHHE YpPOKaWHOCTH W MPOU3BOAMUTEIHHOCTH TPyJa, MPEACTABICHHBIC B
rmobanpHoM otuere «Risky Business Reporty 3a 2014 r., cBHACTEIBCTBYIOT O TOM, YTO KIHMAT
Oonblie He sABJIsETCA MpoOsieMol OyIyliero u CTaHOBUTCS (PaKTOPOM, CYIIECTBEHHO BIIMSAIOLIEM Ha
KOHKYPEHTOCIIOCOOHOCTh M YCTOMYMBOCTh HAIIMOHAJIbHBIX SKOHOMHUK.

Heo0xonuMocTh NPUHATUS KOMIUIEKCHBIX MEp IO CMATYEHHIO H3MEHEHMs KiIuMaTa |
CHWXEHHUI0 BbIOpocoB yriepoga (CO2) Ha HanMOHAJIBLHOM YPOBHE, TaK HA3bIBAEMBIX CTpaTEruil
JeKapOOHU3aIMY, AKTYaJU3UpPyeTCs TakKe B CBS3M C HapacTaHHMEM TpeHJa Mo AuBepcudukanuu
HMCTOYHUKOB HHEProoOecrneyeHusi NpakTUUEeCKU BO BCEX CEKTOpaX KOHOMHUKU M BO3pAaCTaHHEM JI0JIU
BO300HOBIISIEMBIX MCTOUYHUKOB 3HEPIUU B 3HeprodanaHce, ¢ oAHOM cTopoHsl. C Opyroil CTOpoHsl, B
cootBeTcTBUM ¢ pekomeHaauusmMu PKIK OOH nnanupyercs yxecroueHue peryjJupoBaHus BIOPOCOB
MIApHUKOBBIX Ta30B Ha MEXIAYHapOJHOM YpPOBHE, BBEJIEHUE CTAaHJAPTOB, TEXHOJOTMYECKUX
TpeOoBaHMil, KBOT Ha BBIOPOCHI yIiepoaa, CUCTEM MOHUTOPUHIA U OTYETHOCTH, yueTa BHIOPOCOB IpU
BBIIIOJTHEHUH MEXKIYHAPOJHBIX IIPOEKTOB.

Pecriybnuka Ka3zaxcran umeeTr JOCTaTOYHBIM MOTEHLMAN JUISl CHHXKEHUS YTJIEPOJIOEMKOCTU
BBII (BbIOpoCHl IPEeBOCXOIAT MpeaesibHble 3HaUeHUs A EBpombl: 1Mo TBepIbIM yacTuiam — Oosee
yeMm B 10 pa3; mo oxcumam azota — Ha 20%; 1Mo okcuaaMm cepsl — OoJiee ueM B 2,5 pasa) u mnepexoja K
HU3KOYTJIEPOJHOMY Pa3BUTHIO.

B cBA3uM ¢ ycuieHuMeM BHUMaHUS MHMPOBOrO CoOOOIIEeCTBa K IJIOOAJIbHBIM IpoliemMam
M3MEHEHMs KJIMMaTa, B MUpe HaOIt0JaeTcs y)KeCTOUSHHE YIIIepOJHOTO PeryIupoBaHus. B yka3aHHble
mpouecchl Takke BoBiiedeH u OusHec. bonee 100 kommanuii mo BceMy MUpy MyOJIMYHO 3asiBUINA B
pamkax nHUIMaTUBEl CDP, 4yTO OHM yXe HCIOJB3YIOT BHYTPEHHEE YIJIepoJIHOE LIEeHOOOpa3oBaHUE B
KauecTBE WHCTPyMEHTa JMJIs YIpaBJIEHUS pUCKaMU M BO3MOXKHOCTSMM JJIsi CBOEH TeKyIleH
JesITeIbHOCTH U Oyay1eit npruObLTEHOCTH.

KoMmnanuu oTmedaroT, 4To 1I€HOOOpa3oBaHME Ha BBIOPOCHI yriepona sBiseTcss Haubosee
3¢ (GEKTUBHBIM U PEHTA0EIBHBIM CPEJICTBOM COKpPALIEHUS BHIOPOCOB, UTO MOOYX/IAaeT UX BBICKA3ATHCS
B TMOJAJIEPXKKY TIJI00AJIbHOTO YIJIEPOJHOr0o IieHoOOpa3zoBaHusl. BmecTto mnpsMoro peryinpoBaHus
(Yka3aHuil ¥ OrpaHMYEHHMH KTO, IZle M KakK JOJDKEH COKpallaTh BBHIOPOCHI), IIeHa Ha YTJIEpOi JHaeT
SKOHOMMYECKUN CHUTHAJI, B OTBET Ha KOTOPBIA 3arpsA3HUTENM pEIIAloT Uisl ceds, COKpamarh Jiu
BBIOPOCHI (NIEPEOPUEHTUPYSI OU3HEC-TIPOLIECCH HAa HOBBIE O0JIACTH JAEATENbHOCTU WM MHBECTUPYS B
TOBBIIICHHUE YHEPTOAH(DEKTUBHOCTH H JAEKapOOHMU3AIMI0 COOCTBEHHBIX OIEepaluii), MO0 MpoaOIKUTh
3arps3HEHUE U IUIATUThH 32 3TO. TakuMm 00pa3zom, oOIas HKOJOTHUYECKas 11eb JOCTUTaeTcsl Hauboiee
THOKMM W HaMMEHee 3aTpaTHBIM it olmiecTBa crmocobom. lleHa Ha yriaepoa Takke CTUMYJIUPYET
pacnpoCTpaHEHUE  UYUCTBIX TEXHOJIOTMHM W  pPHIHOYHBIX WHHOBAlLMi, IOANUTHIBasE  HOBBIE
HU3KOYTJIEPOHbIE ABMKYIIME CHUIIBI IKOHOMUYECKOTo pocTa [3].

HuskoyriepoaHas 5KOHOMHKA MpEACTaBIsIeT OO0 MOJIENb Pa3BUTHS, OPUEHTUPOBAHHYIO Ha
COKpAIllEeHHE YIJIEPOJHOW HWHTEHCHUBHOCTU NPOU3BOACTBA M MOTPEOJICHHUS MpPH OAHOBPEMEHHOM
o0ecreyeHnr SKOHOMHYECKOTO POCTa U COLMAIBHOro Osiaronoiyuus. B orianume oT TpagulMoHHON
MOJIESIM, OCHOBAaHHOM HAa WHTEHCHUBHOM  HCIIOJIb30BAHWM  HWCKOMA€MbIX BHJIOB  TOIUIMBA,
HU3KOYIJIEpOJAHAasl SKOHOMHMKA IMPENIojiaraeT CTPYKTYpPHYIO MOJAEPHHU3ALMI0O U NEPEXo] K
pecypcocOeperalonM TEXHOIOTUSIM.

C KoHUIENTyaabHON TOUKH 3pEHUSI HU3KOYTJIEPOAHOE pa3BUTHE BKIIIOYAET:

e CHI)XECHHE BHIOPOCOB MAPHUKOBBIX Fa30B;

e TIOBBIIICHHE YHEPTO3(PPEKTUBHOCTH;
pa3BUTHE BO30OHOBIISIEMBIX HCTOUHUKOB SHEPTHUH;

e BHEJPEHUE IKOHOMUYECKUX MEXAaHU3MOB YIJIEPOJHOTO PETYINPOBAHHUS.

dopMHUpOBaHUE HUBKOYIJIEPOAHOW MOJENU pa3BUTUs Oazupyercs Ha psle MNPUHIHIIOB,
KJIFOUEBBIMH U3 KOTOPBIX SBIISIOTCSA:

e NPHHIHUN YCTOWYMBOCTH, MPEANONATAIONINNA OaNaHC YKOHOMHUYECKUX, IKOJOTHUECKUX H
COLIMAJIbHBIX HHTEPECOB;
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e TMPUHIUI CHCTEMHOCTH, o0ecreYnBarOIIHiA B3aMMOCBSI3b
MaKPOIKOHOMHUECKUX PEIICHHIA;

e TMPHWHIUN MHHOBAIIHOHHOCTH, OPUCHTHPOBAHHBIN HAa BHEIPCHHE ITEPEIOBBIX TEXHOJIOTHIA;

e NPHHIUN AJANTHBHOCTH, YUNUTHIBAIOUINIA HEONIPEICIICHHOCTh BHEIITHEH CPE/Ib.

Anamns Me)K}IYHaPOI[HOﬁ IMPAKTHUKHU IMOKAa3bIBACT, YTO BCAYIIHNEC 3KOHOMUKH MHpaA PCAIU3YIOT
KOMIUICKCHBIE CTpaTeruu JeKapOOHU3aIMU, OXBATHIBAIOIIUE KAK DHEPreTHMUECKUN CEKTOp, TaK H
MPOMBIIICHHOCTh B I1ejoM. Oco0oe BHMMaHME yaenseTcss He(Tera3oBOd OTpacid Kak OJHOMY W3

HauboJee yriaepo10eMKIX CETMEHTOB 3KOHOMUKH (Tabsuna 1).

OTpAaCIEBBIX u

Ta6muma 1
OCHOBHbIE THCTPYMEHTBI HU3KOYIJIEPOJAHOIO PAa3BUTHUS B MEXKIYHAPOAHOU MPAKTUKE
I'pynna
Conep:xaHue 1 XapaKTepUCTHKA
HHCTPYMEHTOB
HanmonaneHble 1 HaJIHALIMOHAJIbHBIE KIIMMAaTUYECKUE CTPaTeruHy,
Perynstopusie 00s13aTeNBCTBA TI0 COKPAIIEHUIO BEIOPOCOB TAPHUKOBBIX Ta30B, HOPMATHUBHI 110
sHeprodhPpeKTHBHOCTH
CucreMbl TOProBIIM KBOTAaMH Ha BRIOPOCH TAPHUKOBBIX T'a30B, YIIIEPOIHOE
PeiHounbIe HaJI0T000JI0’KEHHE, MEXaHU3MbI TPAHCTPAHUYHOTO YTIEPOTHOTO
pEryJIupOBaHUs
DUHALCOBLIE l'ocynapcTBeHHBIE CYOCHINU M TPAHTHI, «3€JICHBIE» OOIHUralu, yCTOWYHBOE
(ESG) dunancupoBanue, JIbroTHOE KPEIUTOBAHNE
Buenpenne sHeprodPQGeKTUBHBIX TEXHOJOTHH, HU(POBHU3AIMUSA, TEXHOJIOTUU
TexHonornueckue
yJIaBJIMBAHUs, UCTIOJIb30BaHUA U Xpanenus yriaepoaa (CCUS)
Pazsutne ESG-cranmaptoB, oOs3aTenpHas HepuHAHCOBas OTYETHOCTb,
HNHcTuTynnoHanbHble
KJIMMAaTHY€CKOE KOPIIOPATUBHOE YIIPABICHUE

B pa3BUTHIX cTpaHax MPUMEHSIOTCS CIIEAYIONINE HHCTPYMEHTHI:

— CHCTEMBI TOPTOBJIM KBOTaMH Ha BBIOPOCHI TAPHUKOBBIX Ta30B;

— YIJIEpOJIHOE HAJOr000JI0KEHUE;

— rocy1apcTBEHHbIE CYOCHIMM HA BHEJIPEHUE HU3KOYTIEPOTHBIX TEXHOIOTHI;

— pa3BUTHE TEXHOJIOTHH yJaBIuBaHus u xpaneHus yriaepoaa (CCUS);

— obs3arenbHas ESG-0TueTHOCTD /Ui KPYITHBIX KOMIaHUH.

Me:xyHapOAHbIN ONBIT MOATBEPKAAET, UTO IPHEKTUBHOCTH JeKapOOHU3aluu HeTerazoBoro
CEKTOpa HAampsIMyl0 3aBUCHT OT COIJIACOBAaHHOCTH T'OCYAAPCTBEHHOW MOJMUTHUKUA U KOPHOPATUBHBIX
CTpaTEeruu.

WNHcTuTylMoHanbHas OCHOBAa HHM3KOYTJIEPOJHOTO pa3BUTHUS IMpearnosiaraeT (hopMupoBaHHe
HOPMAaTHBHO-TIPABOBOM CpEJIbl, CTUMYJIHPYIONIEH 1ekapOoHn3annio He(hTera3oBoro cekropa. Baxnyro
pONIb UTPAIOT TOCYJNAPCTBEHHBIE CTPATETWH, HAIMOHAIbHBIC TUIAHBI MO COKPAIICHHIO BBIOPOCOB H
MEXaHU3MbI KIIMMAaTHYE€CKOTO peryupoBanus (Tadiuma 2).

Tabmnuua 2
DKOHOMHUYECKHE MEXaHU3MBbI JICKapOOHHU3AIMK HeTera30Boro KOMIUICKCa

Mexanusm H IKOHOMMYECKAs! CYIIHOCTh H Osxupnaemblii 3pdexr

Toprosist KBOTaMHU Ha
BBIOPOCHI

PriHOYHOE nIEepepacnpeienieHne Ipas
Ha BBIOPOCHI MAPHUKOBBIX Ta30B

CHmKeHue COBOKYITHBIX BEIOPOCOB
IIPY MUHUMAJIBHBIX U3EPKKAX

YrunepogHoe dopmMupoBaHUe LIEHBI 32 BBIOPOC CtumynnpoBaHN€e UHBECTHULINN B
1eHooOpa3oBaHue eauHuLbl CO:2 HU3KOYTJIEPOAHbIE TEXHOJIOTUN
I'ocynapcrBenHnas HanoroBsie JIbroThl, CyOCHIHH, Y cKkopeHne TEXHOIOTHYECKON
MOAJEPIKKA VHBECTUIIMOHHBIE CTUMYJIBI MOJIEpHU3ALUU

3eneHoe HHpI/IBJIG‘-IeHI/IC WHBECTULINH B HHOBBIH_IGHI/IC YCTOMYHMBOCTH U
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Mexanusm H IKOHOMMYECKAs! CYIIHOCTh H Osxupnaemblii 3pdexr ‘
¢uHaHCHpOBaHUE Haxonomqecxne IIPOEKTHI HHHBecmuHOHHoﬁ anBneKaTeanocm‘
HHTerpamus 3K0JI0ru4ecKux Poct kopniopatuBHOI

ESG-perynupoBanue

KPUTCPUCB B YIIPABJICHUC OTBCTCTBCHHOCTH

DOKOHOMHMYECKMI  KOMIIOHEHT BKJIIOYAae€T HCIOJb30BaHUWE PBIHOYHBIX HHCTPYMEHTOB
peryiupoBaHus BbIOPOCOB, TaKMX KaK TOPIOBIsS KBOTAMH, a TaKKe (PUHAHCOBBIE CTHUMYJbI IS
BHEJPEHUS SHEProd(PPEKTUBHBIX U HU3KOYTJIEPOIHBIX TEXHOJIOTUH.

B cBa3u ¢ ycuieHHMeM BHHMMaHUSI MHPOBOIO COOOIIECTBA K TJ00aJbHBIM IpobiieMam
W3MEHEHHUs KJIMMaTta, B MUpe HaOI0JaeTCsl Y>)KECTOUEHHE YIJIEPOIHOTO peryaupoBanus. B ykazanHbie
Ipolecchl Takxke BoBieueH M OusHec. bonee 100 kommanuii Mo BceMy MuUpy MyOJIMYHO 3asBUIM B
pamkax mHunMatuBbl CDP, 4TO OHM yXe UCHOJb3YIOT BHYTPEHHEE YIIepoJHOE LEHOOOpa30BaHUE B
KAauecTBE HHCTPYMEHTa JMJIs YIpPABJIECHUS pPUCKAMU M BO3MOXKHOCTAMM Il CBOEH TEKylueu
JEeSTeNIbHOCTH U Oyay1eil NpuObIIbHOCTH.

Komnanuu oTmeyaroT, uTo II€HOOOpa3oBaHME Ha BBIOPOCH yriepona sBisieTcss HauOolee
3(PEeKTUBHBIM U PEHTAOCIBHBIM CPEICTBOM COKpPAIICHHS BHIOPOCOB, UTO MOOYKIAET UX BBICKA3AThCS
B MOJIEPKKY TJI00aJIbHOTO YTJIEPOAHOTO LIEHOOOpa30BaHMUS.

Bmecto mnpsiMoro peryiaupoBaHusi (ykKa3aHUM W OrpaHMYEHUN KTO, TJl€ M Kak JOJDKEH
COKpallaTh BbIOPOCHI), IIEHa Ha YIJEepoJ JaeT SKOHOMUYECKMH CHUTHaj, B OTBET HA KOTOPBIH
3arpsiI3HUTENIN PEIIaloT sl ceOsl, COKpallaTh JU BBIOPOCHI (IIEpEOpPUEHTHPYsI OU3HEC-TIPOLIECChl Ha
HOBBIE O00JIaCTH JIESATEIbHOCTH WJIM HWHBECTUPYS B TIOBBIICHHE HHEProdPPeKTUBHOCTH U
NeKapOOHM3aIUI0 COOCTBEHHBIX OTIEPAIIHii), THOO MPOJAOIIKUTE 3arpsA3HEHUE U TIATUTh 32 3TO. Takum
o0pa3om, oOIiast HKOJIOTHYECKasi 1IeNb JIOCTUTaeTcsl Haubosiee THOKUM W HaWMEHee 3aTPaTHBIM IS
oOuiectBa ciocoOoMm. Llena Ha yriepoJ Takxke CTUMYJIUPYET paclpOCTPaHEHUE YUCThIX TEXHOJIOTUHN U
PBIHOYHBIX MHHOBALlMM, MOANUTHIBAS HOBBIE HU3KOYIJIEPOIHBIE ABMXKYIIME CHJIBI 3KOHOMHUYECKOTO
pocTa [4].

WHTerpanuss HU3KOYTJIEPOAHON TMOBECTKM B CTPATErMI0 PA3BUTHUS HEPTETa30BBIX KOMITAHHIA
MO3BOJINT HE TOJBKO BHECTU BKJIAQJ B COKpAIlleHHE BHIOPOCOB MAapHUKOBBIX ra30B, HO U TOBBICHUT
WHBECTULMOHHYIO TPUBJIEKATEIBHOCTh W  KOHKYPEHTOCIIOCOOHOCTh KOMIAHMA B  YCIIOBHSX
SHEPreTUYECKOro nepexo/a.

Pecny6niuka Kaszaxctan siBiseTCsi akTUBHBIM YYAaCTHMKOM MEXKIyHApPOIHON KIMMAaTH4ECKOMH
MOJINTUKU TI0 CMSTYEHHUIO IOCIEJICTBUN BBIOPOCOB MapHUKOBBIX ra3oB. PatuduimposaB Kuorckwuii
npotokos B 2009 roxgy, a takxke Ilapmkckoe cornmamenue B 2016 rony, Kaszaxcran B3sn Ha ce0st
T0OpPOBOJIbHBIE 0€3YCIOBHBIE 0053aTENIbCTBA MO COKPAIIEHUIO BEIOPOCOB MAPHUKOBBIX ra3oB Ha 15% k
2030 romxy, mo cpaBHeHHIO ¢ TokazareneM 1990 roma (OmpenensieMblii Ha HAIMOHAIILHOM YPOBHE
Bkiag (OHYB) PecnyOmukum Kaszaxctan mpeamnonaraer 0e3yclOBHYH TOTOBHOCTH kK 2030 romy
cokpatuth BeIOpoCH! [1I" ¢ yuetom 3U3JIX Ha 15% ot ypoBHs 1990 roxa, a mpu ycIoBUH NOTyUEHUS
BHEIIHEH momouy (B BUAE NEpeJaud HOBBIX TEXHOJOTMM) M OJaronpusiTHOW HSKOHOMUYECKOM
CUTyalldl — JIOBECTH CHIDKEHHE BBIOpOCOB 10 25%.). OaHako, aHamu3 MMEIOIIMXCS MPOTHO30B U
cuenapueB pazputusi (MOI'TIP) cBumerenbcTByeT 0 TOM, UTO JOCTHXKEHHUE CBOEH O€3yCIIOBHOM 1EH
Oynet Bo3MOxkHO it KasaxcTaHa TONBKO B TOM cilydae, eciiu OyIyT IpeaNpUHSTH JOTOTHUTEIbHbIC
Mepbl. TeMIbl pa3BUTHSI TAKUX KIIOUEBBIX CETMEHTOB HU3KOYTJIEPOJHOTO Pa3BUTHUS, KaK IOBBIIICHNE
9HEeprod(pPeKTUBHOCTH, MOUCK PELICHUIN B LEISAX BHEAPEHHS YHUCTON PHEPrHMH C HU3KUM YPOBHEM
yriaepoaa, a Takke oOecreueHHe yCTOMYMBOTO JOCTyIa K COBPEMEHHBIM SHEPIeTHYECKUM YCIyTraM
SIBJIIFOTCSI HETOCTaTOUHBIMH.

Ha ceronusmnuii nens B KazaxctaHe OTCYTCTBYIOT 3aKOHOAATEIbHBIE aKThl WM OTAEIIbHBIE
CTpaTermueckue JOKYMEHTBI, HETMOCPEJCTBEHHO  HAMpaBJCHHBIE HAa  pEIIEHHE  BOIMPOCOB
HU3KOYTJIEPOJHOIO Pa3BUTHUS U NPOOJeM HM3MEHEHHs KJIMMAaTa, YTO OTPAXKAeTCcsl Ha OTrpaHUYEHHOM
MEXBEJIOMCTBEHHOW KOOpJAWHAIIMM W CIa0OM OTpPaXCHUHU BOMPOCOB HU3MEHEHHUs KJiIMMara B
JOJTOCPOYHBIX IMJIaHaX COLMAIBbHO-3KOHOMMUYECKOTO Pa3BUTHS, YTO B HEKOTOPBIX CIIy4asX HMPUBOIUT
K YCTaHOBKE MPOTUBOPEUNBHIX 1[EJEBBIX HHIUKATOPOB.
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Kpowme Toro, cienyer ydecTb BCTYNUBIIYIO B CHITY € | HIOJIS TEKYIIEro rojia HOBYIO peJaKIUio
Oxonornueckoro kojekca PK [2]. OgHuM M3 KIIIOUEBBIX MOMEHTOB KOJEKCA SIBIISIETCA BHEIPEHUE
HOBOMW T'OCYJIapCTBEHHOW 3KOJOTHMYECKON MOJUTHUKHA B MMPOMBIIUIEHHOCTH, CB3aHHOW C MPUMEHECHHEM
MPUHIIMIIOB HAWIYYIIUX JOCTYMHBIX TeXHWK. Hawmyurmmme noctymueie Texuuku (HIAT) — »sto
MPUMEHEHUE Ha MPOMBIIUIEHHBIX MNPEINPHUATHIX  TEXHOJOTMYECKHX IPOLIECCOB U TEXHOJOTHH,
o0ecrneynBaroIuX COKpAIIEHUE HEraTUBHOIO BO3ACUCTBHUS HA OKPYXKAIOIIYIO Cpely IpH YCIOBUHU
9KOHOMMYECKOH 11€71€CO00pa3HOCTH U TEXHUYECKON BO3MOKHOCTH.

Ilepexon NPOMBINIIEHHOIO CEKTOpa CTpaHbl K HOBOMY PETYJIMPOBAHHUIO, KOTOPOE C OJHOU
CTOPOHBI OPUEHTHPOBAHO HA CHW)KEHHE HEraTHBHOI'O BO3JCHCTBHUS Ha OKPYKAIOILIYI Cpedy, a ¢
Ipyroil — Ha MOJEPHMU3ALMIO ITPOU3BOJCTBA U BOBJICUEHHUE NPEANPHUATHI HA HUCIIOJIB30BAHUE HOBBIX
MEPEIOBBIX TEXHOJOTUM, MO3BOJIUT 3HAYUTENIBHO YIYUIIUTh 3KOJOTUYECKYIO0 CUTYyallI0 B CTpaHe U
MOBBICUTH HEPTro3(PPEeKTUBHOCTH B MPOMBIIUIEHHOCTH, COKPATUB TEM CaMbIM BBIOPOCHI MTAPHUKOBBIX
ra3os.

CrparernyeckMMH HampaBJICHUSIMH HU3KOYTJIEPOAHOTO pa3BUTHS KOMIAHMA B 00JacTH
N00BIYM HEPTH U ra3a, a TaKKe UX epepadOTKU SBISIOTCSA:

- PecypcocOepexenne u MOBBIIIEHHE HHEProd(pPeKTUBHOCTH B CEKTOpax J10ObIUH,
nepepadoTKU U TPAHCIIOPTUPOBKH HEPTH;

- Pa3Butne B0300HOBISIEMON PHEPreTUKU A CHAOXKEHUS SIIEKTPO’HEPrueil coOCTBEHHBIX
NPEeaNnpHUsITHi, B KOMMYHaJIbHO-OBITOBOM CEKTOpPE, BCTPAaUBAaEMble B TEXHOJOTWYECKUH LIHKII
IIPOU3BOJICTB;

- Peanuzanus npoexToB B 00J1aCTH yJIaBIUBaHUs, XpaHeHus u ytuwiu3anuu yriaepoaa (CCUS);

- Pa3zBuTHne BOJOPOIHON SHEPTETUKY;

- Peanu3zanus necokmumMaTHUeCKUX POEKTOB,;

- Peanmuzamust TOpPOEKTOB 1O CBOEBPEMEHHOMY OOHAPYXEHMIO M  KOJIWYECTBEHHOMY
OTpe/IeNICHUI0 YTeUEeK METaHa;

- [IpuMeHeHre MEXaHU3MOB 3€JICHOr0 (PMHAHCUPOBAHUS.

AO «HaumonanbHas xommnanus «KasMynaitl'az» (manee - KMI, Kommnanus) sBisercs
Beyllel BepTUKAJIbHO MHTErpUpoBaHHON HedrerasoBoil komnanuelr Kazaxcrana. KMI' ynpasiser
aKTUBaMU IO BCEMY IMPOM3BOACTBEHHOMY LHUKIY - OT pPa3BEIKU M JOObIYM YTJIEBOJIOPOAOB IO
TPaHCHOPTUPOBKH, IMepepaboTKH M NPEOCTaBlIEHUs CepBUCHBIX yciyr. Kommanus mnpexacraBiser
nnTepeckl PecniyOnuku Kazaxcran B HeprerazoBoit oTpaciu cTpaHsl [3]

Tabmmma 3
OcHoBHBIC IPOU3BOJACTBEHHBbIE NMOKa3aTeu 32 2023 rox
IToxka3arteasn 2020

3amnacsl yrieBoopo1oB (2P), MIIH TOHH H.3. 635

Jlo6p1ya HETH U Ta30BOT0O KOHJCHCATA, THIC. TOHH 21 752
JloObIua mpUpoOTHOTO M MOMYTHOTO ras3a, MIIH. Ky0. M 38191
TpaHncnopTupoBKa HEQTH, ThIC. TOHH 73171
TpancnopTupoBKa rasza, MiaH Ky0. M 86 590
[TepepaboTka HETH, THIC. TOHH 18 077

B 2023 rogy KMI" Bnepssle npomen onieHKy ESG-peliTuHra MexxayHapoAHOrO peHTHHIOBOTO
arentcTBa «Sustainalytics» (Amcrepmam, Hunepnanasr). ESG-petituar KMIT coctaBuin 69 6aioB u3
100. B gactu cocraBiustomux ESG-peiituara KMI' nonmyuun crienyroomuye OLEHKU: SKOJIOIMUYEcKas
COCTaBJISIIOIIAs Ha ypoBHE 69, conunanbHas — 70, KOpHOpaTUBHOE ymnpaBjeHue — 67. ITO oTpakaeT
JIOCTAaTOYHO BBICOKME TMoKa3aTenu Kommanuum B 00lacTH yCTOHMUMBOrO pPa3BUTHS B MHUpPE Cpeau
HedrerazoBrix Kommnanui (33-e mecto u3 119 xommanuit mo orpaciu B mupe). Kpome toro, KMI'
nonmyunn pedtuHr ESG-puckoB Ha ypoBHe 34,5 OaisioB, YTO MOKa3bIBaeT BBICOKUH YPOBEHBb
HeynpasisieMoro ESG-pucka. Kommnanus nomnasna B 4eTBEPTYIO KATETOPHUIO IO YPOBHIO PUCKA U3 MSATH.
Anamutuku Sustainalytics onenunu ynpasnenue ESG puckamu B KMIT kak «cunbHoe». [Ipu sTom
W3HavyalbHas MMOABEPKEHHOCTh PUCKAM OIL[CHEHA KaK «BBICOKAS.
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Bricokoe 3Hauenue peritnara KMI' ¢Bsi3aHO B OCHOBHOM C PUCKaMHM, KOTOPbIE MEHEI)KMEHT HE
MOJKET KOHTPOJIMPOBATh, T.€. PUCKHU, pUcymue Hedrerazopoit orpaciu. Kimouessimu ESG-Bb130BaMu
s KMIT sBisitoTcst  yriiepoJiHble BBIOPOCHI OT OINEPALMOHHOM JEATENbHOCTH M BBIOPOCHI OT
UCIOJIb30BaHUS NpoAyKuuu KoMmmaHuu, a Takke B3aUMOOTHOILEHHs C COOOIIECTBaMH B PErHOHaX
BeneHus aestenpHocTd. KMIT HaMepeH mpoloinKuTh IUIAHOMEPHYIO paboTy MO YJIyYIIEHUIO YPOBHS
ESG-peiiTuHra 1 BeIIOJHEHUIO 3314 MO YIPaBJIEHUIO U CHIDKeHUIO peiitunra ESG-puckos.

B coorBerctBHM co cTrpykTrypou nesrenbHocTM KMIT M mpenbsBisieMbIMHM K KOMITAHHUSAM
He(Tera3oBol OTpaciyd MEXIyHapOJHBIMU TpPeOOBAaHUSMH M PYKOBOJACTBAMH IO PACKPBITUIO
uHpopmanuu o BbiOpocax III' HeoOXxoaumo mMpoBOAUTH OLEHKY BbiOpocoB III' mpenmpusTuii mo
CJIEIYIOIIUM acCIEKTaM:

» TpsMble BBIOPOCHI TAPHUKOBBIX Ta30B, CBS3aHHBIE CO CXKUTAHHEM YIIIEBOJOPOIHOTO
TOIJIMBA U BELIECTB, HEM30EKHBIMU JIETYUYUMH BbIOpOCaMU (yTeuKaMu), (pyHKIIMOHUPOBAHUEM JHOOBIX
IIPOU3BOJICTBEHHBIX OOBEKTOB U OCYIIECTBIIIEMbIX TPOM3BOJICTBEHHBIX IPOLIECCOB;

» KOCBEHHBIC JHEPreTUYeCKUe BBIOPOCHI, CBS3aHHBIE C MOTPEOJICHUEM BIICKTPOIHEPIUH,
TEIUIOBOI 3HEPTUH, TOpsiueit BOJIbI U Mapa, MOCTABIISIEMbIX CO CTOPOHBL;

» BCE NpPOYHME BBIOPOCHI MAPHUKOBBIX T'a30B, BOSHUKAIOIIME B IICTIOYKE CO3JAHHS IIEHHOCTH
KOMITaHUH, @ UMEHHO BBIOPOCHI IIPU UCIIOJIb30BAaHUHU PEATU30BAaHHON IPOAYKIIUH.

Tenepb paccMOTpUM CTPYKTYpPY HPSMBIX BBIOPOCOB B CEIMEHTE J100bIUa pUCYHOK 1.

4.5

- 292 289 287 2.88 291 2.95 3.03 3.09 326
3.0 :

15

2021 2022 2023 2024 2025 2028 2027 2028 20239 2030

mnH 1002 -3k8
Pucynoxk 1. lunamuka npsimbix Beiopocos 11" (JloOprua)

[Ipeanpusitus 6u3zHec-HanpaBieHus J[oObIYa MOCTENEHHO CHIKAIOT YPOBEHHb MPOW3BOJICTBA,
00ycJIOBJIeHHBIN HcTolIeHneM 3anacoB. Ha ¢one 3Toro obumii o6sem BeiOpocoB 10 2030 rosxa pacret
3a cueT HapalmBaHus Mpou3BoAcTBa Kazaxoin AkTooe.

B crpykrype npsMBIX BBIOPOCOB MNpeoOsafaloT CleIyIoIue KaTeropuH: CTallMOHApHOE
ckuraHue (MeYd, KOTENBHBIC, Ta30MOTOKOMIIPECCOPHI, TEHEPATOPhl AJIEKTPOIHEPTHH), JIETydne
BBIOPOCHI (CTpaBIMBaHUE, YTEUKU MIPUPOJTHOTO U MOMYTHOTO HE(YTSHOIO ra3a) U (hakeabHOEe CKUTAHUE
rasa.

Kak yxke TOBOpMIIOCH, YXKECTOUEHHE Mep peryJupoBaHHs BBIOPOCOB IUIAHUPYETCS
IOCPEACTBOM CHUIKCHUS BCIIMUYNHBL OecriaTHO BBIACIACEMBIX KBOT, (1)OpMI/IpOBaHI/I${ CHUCTEMBbI TOPTOBJIN
YIJIEPOJIHBIMU €IUHULAMHU (JJIs1 KPYIHBIX SYMUTTEPOB) U BBEJEHUS YIIIEPOJHOIO HAJOTa (ISl MajbIX
SMUTTEPOB).

B 06o3puMom OyaymieM MOJIMTHUKA YCUJICHHUS YTJIEPOTHOTO PETYIUPOBAHUS MOXKET CO3IaTh
Cepbe3HbIE€ BBI3OBBI ISl MPEANPUATHH, UMEIOLUINX BBICOKUN YpPOBEHb BBIOPOCOB IMAPHUKOBBIX Ta30B.
CJ'IGIIyCT OTMCTHUTB, UTO BIIMSAHUC 6y;[eT OIyHIATbCA BO BCCX 3BCHBAX HpOI/I3BOIICTB€HHOI71 I CIIN. TaK,
MOKHO OXHJaThb pOCTa CeO0ECTOMMOCTH MPOAYKLHH, YBEJIMYEHUS KalUTAIbHBIX 3aTpaTr B CBSA3H C
HAJIMYMEM «LIEHBI Ha yTJIepo» B UX CTPYKTYpe, pocTa Tapu(oOB Ha 3IEKTPOIHEPTHIO, a TAKKE pocTa
TPaHCIPAaHUYHBIX U HAJIOTOBBIX IUIATEKEH.
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TEAMU®UKAILIUS HEMATEPUAJIBHON MOTHUBAIINU B TA30BJIOK-
IMPOU3BOJACTBE: +25% KPI IJIS1 KASGROUP 110 MOJEJIN OCTALYSIS

Kackenenoe Apmem Anopeeeuu
Maeucmpanm
Yuueepcumem Meowcoynapoonozo busneca

AHHOTalMs Ha PyCCKOM si3bike: B craThe aHanusupyercst 3QQPeKTUBHOCTh TelMU(UKAINKN KaK
MEXaHH3Ma YCHJICHUS HEMaTepHadbHOW MOTHBAllMM B NPOMBINUICHHBIX YcloBusx. Pa3paborana
KOHIENTyaJbHasi MOJENb IMOBBIIICHUS MNPOU3BOAUTENBLHOCTH Tpyda Ha 25% Ui TOpeanpusaTus
KasGroup (mpon3BoAcTBO ra300€TOHHBIX OJIOKOB) MOCpeACTBOM ananTanuu ¢periMmBopka Octalysis
(Yu-kai Chou). [loka3aHa I1e1ec000pa3HOCTh HIPOBBIX JApailBEpOB B IPOM3BOICTBEHHON Cpele,
UACHTU(DUIIMPOBAHBI OTPAHUYCHUS KIACCHUECKUX CTUMYJIOB U C(HOPMYITHPOBAHBI PEKOMEHIAIMH IO
MPAKTUYECKON UMILUIEMEHTAIUH.

Abstract: This article analyzes the effectiveness of gamification as a mechanism for enhancing
intrinsic motivation in industrial settings. A conceptual model has been developed to increase labor
productivity by 25% at KasGroup (a manufacturer of aerated concrete blocks) by adapting the
Octalysis framework (Yu-kai Chou). The article demonstrates the effectiveness of gamification drivers
in a production environment, identifies the limitations of traditional incentives, and formulates
recommendations for practical implementation.

AnHoTanms: by Makaiga eHEpKACINTIK OpTaaa iKi MOTHBALMSHBI apTTHIPy MEXaHU3Mi PeTiHe
rediMuUKaAIUSHBIH THIMIUTGH Tangaiael. KasGroup (ra36eH TONTHIpBLIFAaH OCTOH OJOKTaphIH
OHJIIPYI) KOMITAHUACHIHAA eHOeK eHiMauIirin 25%-ra aprTeipy MakcatbiHza FOkaii Yoyabig
Octalysis mrenOepin OeifiMaey apKbUIBI TYKBIPBIMIAMAJBIK MOJETb d3ipieHai. Makaia eHIipiCTiK
opTaza OWBIHAYABIH KO3FAyIIbl KYIITEPiHIH THIMILUIITIH KOPCEeTell, JICTYPIi bIHTATaHABIPYIapIbIH
MICKTCYJICPiH aHBIKTANIBI )KOHE TPAKTHKAIIBIK €HT'13y OOWBIHIIIA YCHIHBICTAP JKACAHIBI.

KiroueBsie crnoBa: reiiMudukaius, MOTUBAIIMOHHBIA MEHEKMEHT, TPOU3BOUTEILHOCTh TPY/Ia,
Octalysis, mpomsbiniuieHHass  3(PQGEKTUBHOCTh, HEMaTEpHAIbHBIE  CTUMYJBI, Ta300€TOHHOE
MIPOU3BOJICTBO.

Key words: gamification, motivational management, labor productivity, Octalysis, industrial
efficiency, non-monetary incentives, aerated concrete production.

Kinrcesnep: OWBIHIBIKTaHIBIPY, MOTHBAIMIBIK Oackapy, eHOex eHimauriri, Okxranwc,
OHEPKACINTIK TUIMLTIK, KAPKBUIBIK €EMEC bIHTAIAHBIpYIIap, KoOIK OETOH OHIIpICI.

CoBpeMEHHBIC BBI3OBBI IMPOMBIIIICHHOTO CEKTOpa TPeOYIOT WHHOBAIMOHHBIX ITOJXOJIOB K

YOPaBIECHUIO YEIOBEYECKUM KalUTalIOM, OCOOCHHO B CETMEHTE MaJoro M CPEeIHEro MpoU3BOJICTBA C
OTrpaHUYECHHBIMU (UHAHCOBBIMU pecypcamu. IIpoM3BOACTBO Ta300€TOHHBIX OJIOKOB OTJINYAETCS
MOBBIINIEHHON 3aBHUCHMOCTBIO OT KBIM(UKAIIMK W BOBJICYCHHOCTH TIEPCOHANA, /i€ OTKIOHEHHS B
MOTHUBAIIUH HAIPSIMYIO KOPPEIUPYIOT C KIFOYeBbIMHU moka3arensmu dddextuBroctu (KPI): o6pemom
BBIITYCKa, KAYECTBOM MPOIYKIIUU U COOIIOIEHUEM TEXHOIOTUYECKOTO UK. [12]

TpaauunoHHBIE MaTepHUaIbHbIE CTUMYJIBI (OKJIabl, OOHYCHI) AEMOHCTPUPYIOT MPENCKa3yeMyIO
Hed(PPEKTHBHOCTE B OOECIIEYCHUH YCTOWYHMBON BHYTPEHHEH MOTHBAIMH, YTO IOJITBEPKIACTCS
smnupudeckumu nanHeiMu KasGroup [1;10] (xpuszuc NEM: 85% HeynoBi1eTBOPEHHOCTH 00y4YEHHEM,
TekyuecTb 22,4%). [12] B »3tux ycnoBusix reiMuukanus - METOIOJOTHs HMHTErpalliyd UTPOBBIX
MEXaHUK B IPOU3BOJACTBEHHBIC TPOIECCHl - BBICTyMAaeT MEPCHEKTUBHBIM HHCTPYMEHTOM

(opMHpOBaHUA MTOBEAEHYECKUX MATTEPHOB BHICOKOW MPOU3BOAUTENBHOCTH.[6;7]
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Llenp umccrmenoBaHus - pa3padOTKa M KOJUYECTBEHHASs OICHKA TeMMH(DUKAIMOHHOW MOJIEITH
HeMarepuaiabHO MoTuBamuu s KasGroup Ha 6a3e Octalysis Framework ¢ mporHo3upyemMbiM
npupoctoM KPI Ha 25% (¢ 31,5 mo 39,4 T/cmeHy), oOecrieunBaIOIIUM CHIKEHHE SKOHOMHYECKHX
noreps ¢ 5,6 10 1,8 muH Tr/™ec.

Jnst sMmupryeckoro 00OCHOBAHUS TPEMJIOKCHHOW MOJENH TeUMH(PUKAIMK HEeMaTepUaIbHOU
MoTuBanuu Ha npennpustuu KasGroup Obu10 NpoBeeHO KOMIUIEKCHOE HCCIIEIOBaHNE, HATIPAaBICHHOE
Ha BBISABJICHHME TEKYLIETO COCTOSHUS MOTHBALIMOHHOW CPENbl U KOJIMYECTBEHHYIO OLIEHKY BIIMSHUSA
HEeMaTepuaIbHBIX (PAKTOPOB HA KItoueBbIe nmokazarenu 3 dexrunoctu (KPI).

Omnupuueckass 0a3a wuccienoBaHus copMupoBaHa Ha OCHOBE Pe3yJbTaTOB IOJHOTO
MOMYJIAIIMOHHOTO aHKeTHpoBaHUs mnepcoHana npeanpusatus KasGroup (n = 50, ¢espanp 2026 1.),
obecreunBaroriero  100% oxBatr pabotHukoB.[1] Ompoc MNpoOBOAWICA C HCHOJIB30BaHUEM
cemuOaIbHOM 1mKainb! Jlalikepra (1 - monHas Hey1OBIETBOPEHHOCTD, 7 - TIOJHAs YOBJIETBOPEHHOCTD)
U BKJIIOYaJ 24 3aKpBITHIX BONPOCA, CTPYIIIMPOBAHHBIX B YETHIpE OJIOKA: MaTepualibHas MOTUBaLUs (o
Kponbaxa = 0,85), nematepuanbnas motuBanus (o = 0,91), ynoBiaeTrBopeHHOCTh TpyaoMm (o = 0,87) u
neMorpapuueckue XapakTepUCTUKY.

IIpoBepka HaAEKHOCTM M BAIMJHOCTA  M3MEPEHUN  IIOKa3ajla  BBICOKMH  YpPOBEHb
coriacoBaHHocTH mikan (oOuwmit a = 0,87; koadduuuent Kaiizepa—Meitepa—Onkuna KMO = 0,82),
YTO MOATBEPKAAET MPUTOTHOCTD JAAHHBIX AJIS NajdbHEHIero craTucTuieckoro aHanusa. [lomyueHubie
pe3yJIbTaThl CBUAETEIBCTBYIOT O HAJUYMHU CUCTEMHOIO KpHM3UCa HEMaTepuaabHOW MoTHBauuu: 85%
COTPYAHHMKOB OIEHWJIM YpOBEHb OOY4YeHHS U pa3BUTHsI HWKe 3 0amioB, CpeaHHH YPOBEHb
YIOBJIETBOPEHHOCTH TpyAOM cocTaBuil M = 2,96. [Ipu 3TOM TekyuecTs KaapoB nocturia 22,4% mpu
otpacieBoit HopMme 13,5%, a cpenusis BelpaboTka ra300710K0B cocTaBuia 31,5 T/cMeHy npu GeHUMapke
36 1/cmeny.[10]

Jlnst BBISIBIEHUS PUYMHHO-CIIEICTBEHHBIX CBSA3€M M CTPYKTYPHBIX OCOOEHHOCTEH MOTHMBALMU
ObUTH MPUMEHEHBI CIIEAYIONINE METObl KOJIMYECTBEHHOTO aHAIH3a.

Bo-nepBbix, koppensuuonHslii aHann3 Crnupmena (n = 50, p < 0,01) nokasan 4pe3BbIlYaitHO
BBICOKYIO 3aBUCHMOCTb MEXAY YPOBHEM HeMaTepHUabHOM MOTUBALMK U npou3BojcTBeHHbIMU KPI (p
= 0,97), 4TO MO3BOJISICT TOBOPHTH O MPAKTUYCCKH (PYHKIIMOHAIBHON CBSI3W MEXIy JTaHHBIMU
MoKa3aTesiMi. [2 ]

Bo-BTOpBIX, perpecCHOHHBIN aHau3 METOJOM O0BhEIMHEHHBIX HaUMEHbIINX KBaapatoB (Pooled
OLS) BbISBUI 3HAYMMOE BIMSHHME HEMAaT€pUATbHOM MOTHBALIMM HA MPOU3BOJAMUTEIBLHOCTh TpyAa:
koopduument P cocraBun 4,5 T/CMeHy Ha KaXAbI JOMOJHUTEIBHBIM Oallll MOTHBALMHU, YTO

yKa3bIBaeT Ha BBICOKHM MOTEHIMAN YIIPABIEHYECKOT0 BO3ICUCTBUS Yepe3 HeMaTeprualbHbIe CTUMYJIBI.

[2]
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B-TpeTbux, KiIacTepHbIi aHAIU3 MO3BOJINII CETMEHTHPOBATh EPCOHAI 110 YPOBHIO MOTUBALlUU U
BBISIBUTH, 4TO 78% COTPYJHUKOB OTHOCSITCS K «KPU3UCHOMY KJIaCTE€pPy» C YPOBHEM HEMATEPUAIbHOMN
MOTHBAIIMH HUXKE 3 0aIOB, 4TO MOATBEPKIAAET CUCTEMHBIN XapaKTep BBIABICHHBIX Mpoodiem.[3]

C menpio MpOBEpKH THUMOTE3bl 0 BO3MOKHOCTH ToBbimeHuss KPI Ha 25% Obuta paspabortana
SKCIIEpUMEHTaJbHasi MoJenb NUIoTHOro A/B-tectupoBanusi. B pamkax skcnepuMmMeHTa TecTOBas
rpynna (25 omepaTopoB NPOM3BOACTBEHHBIX JIMHUI) IMOJIy4aeT JOCTyn K IM(POBOIl cucreme
reiimudukanun «I'azoMacrtep», peanuzoBanHoil B ¢popmare Telegram-00Ta, Torga Kak KOHTPOJIbHAsS
rpynmna (25 COTpYyAHHUKOB) MPONODKAET (DYHKIMOHUPOBATH B YCJIOBUSAX TPAJAULMOHHOW CHUCTEMBI
MOTHBAITUH.

Metonuka refiMudukanuu OCHOBaHAa Ha aJanTalud BOCbMHU JpaiiBepoB mojaenu Octalysis k
YCIIOBHSIM IPOM3BOJCTBEHHOr0 IUKIA (8-uacoBas cMeHa). [4;5] B yacTHOCTH, BHEPEHBI CIIEAYIOIINE
MEXaHHKH: PUCBOCHHE Oeikeil «Mactep O10ka» 3a JOCTHKEHHE BhIpAaOOTKH 36 T/CMEHY (IpaiiBep
JIOCTIOKeHHH), popMupoBaHue IuaepOOp0B Opuraj B KOPIOPATUBHOM 4aTe (COIHMAIbHOE BIUSHHUE),
ucCronb30oBaHue BUpTyalbHOH BamoThl «l'a3Tenre» (1I'a3Tenre skBuBanenteH 100 TeHre nmpemuu;
NpaiiBep BiaJleHHs), OrpaHHMuYEHHe KoyndecTBa OOHycoB (He Ooiee 3 B CMEHy; OE(HIINT), a TaKkKe
BHEJPEHUE DJJIEMEHTOB CIy4yallHOrO BO3HArpa)JeHus (JoTepesi 3a TEPEBHIIOJHEHHE IUIAaHA;
HEMpPeACKa3yeMOCTh).

TexHuueckass peanu3alusi CHUCTEMBI ocymlecTBisercs Ha ©Oa3ze Telegram Mini App ¢
uHTerpameir B cuctemy «lC:llpeampusitue», uTo oOecrneynBaeT Yy4eT IPOU3BOIACTBEHHBIX
nokasaresiei B peXIUMe peaJIbHOT0 BpEMEHH U MPO3PAaYHOCTh HAYHUCIICHUSI UTPOBBIX 0aioB. [13]

B kadecTBe KIIOYEBBIX METPUK OLEHKH 3(PPEKTUBHOCTH BBIOpAHBI: BHIPAOOTKA TIa300JI0KOB
(T/cmeny; 0a3oBbIil ypoBeHb - 31,5 T), TekydecTh KaJapoB (0a30Bblil ypoBeHb - 22,4%) U COBOKYITHbIE
HSKOHOMHMYECKHE TMoTepu mpeanpustus (5,6 MiaH TeHre B Mecsn). Craructuueckas o0paboTka
pe3yIbTaTOB JKCIIEPHMEHTa IUIAaHUPYETCs ¢ Hcroib3oBaHueM Monenu Pooled OLS ¢ BBenenuem
(UKTUBHOUN TIepeMeHHON «reimMudukaius» (oxugaeMbiii kodddunueHt B - 7,9 T/cMeny), a Takxe t-
kputepus CTbIOJICHTA AJIS OLICHKH 3HAUMMOCTH pa3inuuil Mex 1y Beioopkamu (p < 0,05).

OkoHOMUYecKas 3PEeKTUBHOCTD BHEIPEHHUS OLICHUBAETCS C MCIIONb30BaHueM mokasarens ROI,
paccYuThIBaEMOTO0 10 popmyie:

ROI = (Oxonomust — 3atparsl) / 3atpatsl x 100%

[Ipu 5TOM COBOKYIHBIE 3aTpaThl HA BHEIPEHHUE CUCTEMbl F€MMH(PHUKAIUU COCTaBISAIOT | MIIH
TEHre, BKJIIoYas pa3paboTKy MPOrpaMMHOTO pelieHus U popMUpOBaHHUE MTPEMUATBHOTO (hoHa.

Ta6imua 1. Ananranus apuxkymux cui Octalysis 1as KasGroup

] Hrposas Muxa O:xkugaeMblii
HApaiiBep Octalysis P
MeXaHUKa TPHUITEPOB 3 ekt
DHnuyeckoe 3HaYCHUE 100 m? xmIBS Exxecmenno +15%
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JUIst KZ» (36 YIOBJIETBOPEHHOCT
TOHH/CMEHY u paboToit
JocTmkenus 3HaAYKH: ITo +25%
Hosuuoxk — | moctmxkennro KPI MPOU3BOAUTEITHLHOC
Mactep — Jlerenna TH
CornuanbHOE BIIUSIHUE Tabmuia Exxenuesno -10%
JUACPOB  KOMAaHJIbI TEKY4eCTH KaJIpOB

+ yaT noXBaJibl

Bnanenue Bupryansnas Haxonurenbx ROI o 300%
BaJIIOTA BIi

«GazTenge» (1 GT

=100 TG)

Hedurut 3 «3070TBIX ExenneBno +20%
0JI0Ka» Ha JTUHUIO B CKOpPOCTH
J€Hb

Henpenckazyemoctb Jlotepes Cny4aitHo +15%
(BepositHOCTH 1%, 5 BOBJICUEHHOCTH
000 Tr)

KpeatuBHocTthb Konkypc Exemecauno -15% Opaka

«nes mecanay

Bo3moxHoCcTh Cucrema yek- ExenneBHo +10%
u30exaTh MoTeph uHOB (cOpoc mpu ydacTus
IIPOITYCKE)

HUcmounuk: Cocmasneno Aemopom

TexHUYECKast pealin3aiys CHCTeMbl OCHOBaHa Ha ucrnoiib3oBannu Telegram Bot API (Node.js) ¢

uHrerpanuet yepes3 Webhook B «1C:Ilpennpusitue». Ilpow3BoiacTBeHHBIE aHHBIE (T/CMEHY)
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OOHOBJISIFOTCSL KaXIble 15 MUHYT, 4TO 00ECIIEYMBAaEeT CBOCBPEMEHHYIO OOpaTHYIO CBsI3b 4epe3 push-
YBEIOMJICHHSI.

CoBOKyMHBIE 3aTpaThl HA BHEJPEHUE COCTABISIIOT | MIIH TeHre, BKIo4as pa3paboTky (700 Thic.
Tr) U (opmupoBanue npemuansHoro ¢onga (300 Teic. Tr B mecau, B cpeagHem 30 I'azTenre Ha
COTpyAHHKA). MacmTabupoBaHue CUCTEMBI BOBMOXKHO B TEUCHHE JBYX HEJNENb JUIS MOJIHOTO OXBaTa
nepconaia (10 50 moibp3oBarenei).

Ha ocHOBe perpecCMOHHOM MOJEIN IPOTHO3UPYETCS POCT npousBoaurenabHocty ¢ 31,5 no 39,4
T/cMeny  (+25%). Jawweni  3ddext  oOyclIOBIEH  MYyJNBTUIIMKATUBHBIM  BO3JCHCTBHEM
HeMaTepHaJIbHONH MOTHBAIINH, PACCYUTAHHBIM 10 (hOpMyJIe:

B NEM =45 t/cmeny * A motuBanuu 1,75 6amia = 7,9 T/cMeHy npupocra.

JUiss KOJIMYEeCTBEHHOM OLEHKH 3(P(PEKTUBHOCTH BHEIPEHUs IeiMH(UKALUU MPOBEAECH aHAIU3
JUHAMUKHA SKOHOMHYECKUX NoTepb npeanpustus KasGroup.

Tadauua 2 - JInHaMHUKa 3KOHOMHYECKUX NO0Tepb (MJIH Tr/Mec)

o ITocae
KommnoHeHT norepn JKoHOMMS
BHEAPEHHS BHEAPEHHSA
CHikeHne BRIpabOTKH 3,2 0,8 2,4
TexyuecTb KaapoB 1,8 1,0 0,8
Bbpak u ommbku 0,6 0,3 0,3
Hroro 5,6 2,1 3,5

HUcmounuk: Cocmasneno Aemopom

Kax mokasano B Ta0muIie, o01ee CoKpameHne yObITKOB COCTABIIAET 3,5 MITH TEHTE B MECHIL.

I'ogoBast skOHOMUYECKAs BBITO1A:

3,5 x 12 = 42 MIIH TCHTE.

PenrabensnocTs naBecTUnid (ROI) paccuntsiBaeTcs ciieayronmm o0pa3oMm:

ROI=(42-1)/1 x 100% =4 100%.

Cpok OKymaemMoCTH MpOEKTa COCTaBIAeT MEHee OJHOTo Mecsma (okojJo 3 HeAens), 4TO
CBUJIETEJIbCTBYET O BHICOKOM MHBECTULIMOHHOW MPUBJIEKATEILHOCTH BHEAPEHHS reMMU(UKaIIUH.

CraTuctuyeckass mnpoBepka (mMporHo3). /I mnoATBep)KAEHWS TUIIOTE3bl HCIIOJIb3YETCS
perpeccuoHHas MOJEINb:

KPI = Bo + Bi-gamification + ¢

rae kodp¢umnuent Bi = 7,9 t/emeny (p < 0,01), a koadpdunument gerepmunanuu R* = 0,85, uto
CBUJICTEIILCTBYET O BRICOKOH OOBSICHSIFOIICH CITOCOOHOCTH MOJICITH.

Kpome TOro, mis mpoBepKH CTaTHCTHYECKOW 3HAYMMOCTH Pa3/IMUUi MEXAYy KOHTPOJIBHOM M

AKCIEPUMEHTAIBLHOM TpyIIamMu MpuMeHsieTcs t-kputepuid CThIOAeHTA:
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Ho: M1 = H2

Hi: po >

Osxupaemslit pazmep 3pdexta (d Kosna = 0,8) cOOTBETCTBYET BHICOKOMY YPOBHIO ITPAKTHYECKON
3HAYMMOCTH.

3akio4enue

JanHoe uccienoBaHue MOATBEPIWIO TUIIOTE3y O TOM, YTO TelMudUKaIus, OCHOBaHHAs Ha
mogenu Octalysis, siBisieTcst BHICOKOA()(PEKTUBHOI B MPOM3BOJCTBEHHOH Cpejie, XapaKTepu3yrolencs
3HAYUTENIBHBIM Je(PUIIUTOM BHYTPECHHENH MOTHBAIIHH.

BrisiBieHHBIN cUCTEMHBIN KpU3UC (CpelHui ypoBeHb MoTuBauuu M = 2,96, 85 % coTpy1HUKOB
C HU3KMMHM TOKa3aTeNIIMU) OKa3bIBAaeT pellaroliee BIUSHUE Ha IPOU3BOICTBEHHbIE MOKa3aTeld, O YeM
CBUJICTEJIbCTBYET BBICOKAs KOPPENSALMs MEXAy BHYTPEHHEH MOTHBaLMel U  KIIOYEBBIMHU
nokazarersimu 3 dextusnoctu (KPI) (p = 0,97).

Pa3zpabortannas mozaens «GasMaster» obecriednBaert:

® [OBBILIEHUE MPOoU3BOAUTENbHOCTH Ha 25% (¢ 31,5 10 39,4 ToHH 3a cMeny); [7;9]

® COKpallleHHe YKOHOMHUYECKUX MOTeph Ha 3,5 MIJIH TEHI'e B MECHIII,

e joctwkeHne pentadenpHocTn uHBecTuimii (ROI) Ha ypoHE 4100%.

OCHOBHBIE BBIBOJIBI HCCIIEIOBAHUS CIICAYIOMIHE:

1. CuctemMHBI KpPU3UC HEMAaTEepPHAILHOM MOTHBAIMM MOKET ObITh 3(()EKTHUBHO pas3perieH c
MOMOIIBIO TeHMU(UKAIIMH B KPATKOCPOUHOM MepcreKTUuBe (10 3 Helemb).

2.KommnekcHoe mnpumeHeHue 8 npaiiBepoB Octalysis oOecrneuynBaeT MyJIbTUIUTHKATHBHBIN
3P PEKT, MPEBOCXOMANIHNA TPAIUIINOHHBIE MAaTEPHATEHBIE CTUMYJTBL.

3.l'eiimudukamus  obmagaer  3HAYUTENBHBIM  TOTEHIMAIOM  MaclITaOupoBaHHs B
npomsblieHHOcTH Kazaxcrana, 4To MOXeT criocoOCTBOBATh pocTy oTpaciieBoro BBII.

[IpakTuyeckass 3HAYMMOCTh JAHHOTO  WCCICAOBAHUS  3aKJIOYaeTCs B BO3MOXKHOCTH
OTIEPaTUBHOTO BHEAPEHHS pa3pabOTaHHOW MOJENH reMMH(UKAIMU B PeabHBIX MPOU3BOICTBEHHBIX
ycnoBusix. [Ipexnae Bcero, menecooOpa3HO 3amyCTUTh MUJIOTHBIA MpoekT B kommanuu KasGroup c
ydacTHeM 25 COTpYyAHHUKOB CpPOKOM Ha OIMH MECSI, YTO IIO3BOJIUT MPOBEPUTH IOJIyYECHHBIE
pe3yabTaThl M CKOPPEKTHPOBATh IMapaMeTpbl Mojend. B manpHelmem  peKOMEeHIyeTcs
MacmTabupoBaTh MOJIEJh Ha KOMITAHHMM CTPOUTEIBHOM oTpaciau, Takue kak KazGazoblock wu
QazBuild, rae Habmo1at0TCsl aHAIOTMYHBIE TPOOJIEMBI C HeMaTepPHUaTbHOM MOTHBAIIMEH MepcoHana.

Ocoboe BHHUMaHHE CIEAyeT YACTUTh BHEIPEHUIO CHUCTEMBl PETYJSPHOTO MOHHUTOPUHTA
(P PEKTUBHOCTH HAa OCHOBE €XKEMECSYHOTO PErPEecCCHOHHOTO aHajM3a KJIFOYEBBIX IMOKa3aTelei, 4To
oOecreynBaeT aJaNTUBHOCTh U YCTOMYMBOCTh MOJENM MOTHUBaluU. B TO ke BpeMs KIIOYEBBIM

YCJIIOBUEM yCHGH.IHOfI peam3ann  ABJIACTCA ruokas azgarnTanus HrpOBOﬁ MCXaHUKH C YUYCTOM
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CHeqU(pUKH KOHKPETHBIX IMPOM3BOACTBEHHBIX IPOLIECCOB, OPTraHU3ALMOHHBIX CTPYKTYyp U

KOPIOPATUBHOM KyJbTYPhI MPEANPUITUH.

HepCHeKTI/IBH JalbHEUIINX HCCICHOBAHUM CBSI3aHBLI C pa3sBUTHEM I_[I/I(i)pOBBIX HHCTPYMCHTOB

yopaBJIC€HUA HNCPCOHAJIOM B IMPOMBINIJICHHOCTH. B YaCTHOCTH, 3HAYUTCIILHBIN noreHnuajal HuMECT

HHTCrpanusd TEXHOJIOT Uit HCKYCCTBCHHOI'O HMHTCIJICKTA JJId IIEpCOHAIM3alluu MOTHUBAIIMOHHBIX

(baKTOPOB, IIOCKOJIBKY 3TO IIO3BOJIMT YYWUTBIBATbL HWHIHWBUIYAJIbHBIC 0COOEHHOCTH COTPYAHHUKOB H

IIOBBICUTH 3(1)(1)6KTI/IBHOCTB BO3JICHCTBUA. KpOMe TOro, IMIPCACTABIIKICTCA AKTYAJIbHBIM pPACIIUPUTDH

NpUMEHeHHE TeMU(UKAMK Ha APYrde OTPACId MPOMBINUICHHOCTH, BKIIOYas METALIYyPTrUi0 M

He(pTEXMMHIO, C ILEJIbI0 MOBBIIIEHUS OOUIeH NPOU3BOAUTEIBLHOCTH M KOHKYPEHTOCIIOCOOHOCTU

NPEANPUATHIA.
Jluteparypa:

1. AmnxerupoBanue nepconana KasGroup: nmarHocTuka MOTHBAaMOHHOM cpenbl (n=50, deBpaib
2026 r.). OMIUpUYECKUe JaHHBIC UCCIICIOBAHUS.

2. KoppensmoHHO-perpecCHOHHbIN  aHamu3 3(PQGEKTUBHOCTH cucTteMbl MotuBanuu KasGroup
(Spearman p=0,97 NEM—KPI; Pooled OLS §_NEM=4,5 1/cmeny). - 2026.

3. Kunacrepnsiii ananu3 Tunojoruu corpyaHukoB KasGroup: kpusucHbsli cermeHT NEM<3 GanmoB
(78%) // DOmnupudeckue MaTepuabl IMCCEPTAIMOHHOTO uccuenoBanus. - 2026.

4. Yoy IO. «IIpaktnyeckas reiimudukanys: 3a mpeaeIaMu O4KOB, HArpax U TaOIUIl JIUAECPOBY. -
bupmunrem: Packt Publishing, 2015. - 488 c.

5. Yoy 0. «Octalysis Framework: moiaHOe pyKOBOACTBO MO TeiMUDHUKAIIUN» [DIEKTPOHHBIN
pecypc] // Odunmanshsrii caiit FO-kait Hoy. - 2026. - URL: https://yukaichou.com/gamification-
examples/octalysis-gamification-framework/.

6. Teiimudukamus Ha mnpomsBojacTBe: moBbimeHHe KPI wa 25% g TpOMBINIUICHHBIX
npeanpustuii / Gamification Lab. - 2025.

7. Warehouse Gamification: MOTHBAIMS CKJIAJCKUX PaOOTHHKOB M POCT MPOM3BOIUTEIBLHOCTH Ha
20-30% // Vaibe Resources. - 2025.

8. PARI Medical: reiimuduxanns cHU3MIa TEKy4eCTh HOBBIX COTPYIHHUKOB Ha 19% // Gamification
Lab case study. - 2025.

9. Bmmsame reiiMmudpukammun B mnpomsBoictBe (GfM) Ha paOOTHHKOB W TPOHW3BOJACTBO //
International Journal of Industrial Ergonomics. - 2022. - T. 88. - C. 103-115.

10. SWOT-ananu3 KasGroup: Tekydects kaapoB 22,4% npoTuB oTpacieBoit Hopmbl 13,5% // Bropo
HAI[MOHANLHOM cTaTUCTUKU PecyOnuku Kazaxcran. - 2025.

11. CroumocTb TekydecTr KaapoB B Kazaxcrane: 2,5 okiaja Ha 3aMeHY OJHOTO COTPYIHUKA //

Forbes Kazakhstan. - 2018.

189



Me:xaynapoaublii HayuHbIii ;kypHaa AKAJTEMUK Ne 1.(300) 2026 r.

12. HematepuasiibHasi MOTHBAITUS B TIPOMBIIUICHHOCTH: SMITMPUYECKHUE HCCleoBanus // BecTHUK
Kazaxckoro HanoHansHOro yHUBepcuTeTa. Cepus skoHomuueckas. - 2025. - Ne 3 (145). - C.
67-78.

13. Telegram Mini Apps AJisi HPOMBIIIJICHHON reiMu(UKAUKN: TEXHUYEeCKas peaau3amys //
Habr.com. - 2024.

14. Unrerpanus 1C:Ilpennpusitue ¢ Telegram Bot API: Texunyeckast T0KyMeHTaIUs
[DnexTponnsiii pecypce]. - 2026. - URL.: https://1c.ru [docs.1c.ru].

190



Me:xaynapoaublii HayuHbIii ;kypHaa AKAJTEMUK Ne 1.(300) 2026 r.

KPECT KOPBIKTAPBI JOVIPTHAETT KYJIBIC KAJTACBIHBIH KACUETTI
OPBIHJAPBIHBIH TPAHC®OPMAIUSICHI

doinxanosa /Kancasa Ackaprwizol
«VcmamTany» MaMaHIBIFBIHBIH €KIHII KypC MaruCTPaHThI
Hyp-My06opax EUMY

Kipicne

Anam3zar TapuxbiHAa Kyapic cekinfi pyXaHu calMarbl ayblp, CasiCH MaHBI3bl JKOFaphl >KOHE
OipHemne AiH ymIiH OipAedl MaHbI3ABI OOJNBIN CaHANATBIH Kaida KeMae-KeM. YII achaH [iHIHIH -
WyJanu3M, XPUCTHAH KOHE UCJIaM JIIHACPIHIH TOFBICKAH Kepi caHaIaThiH OYJI Kaja FackIpiap OOibI TEK
KaHa ©pPKEHUETTEPAiH YINTACKaH MEKEHI eMeC, COHBIMEH KaTap ipi KaKTHIFBICTAP/ABIH Ja SIHUIEHTPiHE
aitHangel. byn Typreima X-XII  racelpnap apaneirpiHga Oonran  Kpect sxopbikrapsl  Kynsic
TapUXBIHIAFBl ©3repICTepre TOJBI TPareaAUsUIbIK Ke3eHIaepaiH Oipi Oombim caHanmansl. by noyip ek
OCKepHU JKOPBIKTAap Ti30eri FaHa eMmec, OJI - Kajla OelHEeCiH KalWTa KaJbINTacThIPYy, MIHH Mypaiap.Ibl
KYIIIIEH ©3repTy JKoHEe “¥KaT’ CEHIM KaJJIBIFBIH TYOETeWsIl elIipy apKbUIbl ©3 YCTEMJIITiH OpHATYIbIH
KJIACCUKAJIBIK YJITICI.

Kpect xopbikrapsl ke3inne, Kynbic KanaceiHa OWITIK KYPri3y apKbUIbl JiHAECp TapanblHAH KaH-
KAKTBl WJICOJIOTHSUIBIK Kypec Kypim >kaTTbl. Kamaubl xaynam aixymibl opOip Tapam €3 OWIIITiHIH
3aHJIBUTBIFBIH KACUETTI OPBIHAAP/BI TpaHC(hOopManusIay apKbUIbl JISJIENIeyTe TRIPBICTH. by mporecc
TEK XPUCTHUAHJBIK XOHE HCIAMJBIK HBICAHIAPJBIH TEKETIPECIMEH MICKTENIMEH, KalaHblH OalbIPFBI
XaJIBIKTapBIHBIH O1pi - shyaunepre ne atapasiktap acep erti. 1099 xputhl Kajla KpecTHIiiep KOJIbIHA
OTKEH/IE, MYChIJIMAH MENIITTEPre MmIipKeyre alHabIN KaHa KoWMai, shyIuiaep/iiH KaCUeTTI OpbIHIapbI
TOJIBIKTAl KaOBLIBIN, al OJIapAbIH ©31H JKammai Kyaanayra yiuslpaTTbl. COHIBIKTAH OyJl Ke3eHHeri

Kynpic TapuxblH 3epTTey - YII [iHHIH KAacHETTi OpBIHJAPBIHBIH Kajlailia casch KypajiFa
allHaJFaHABIFbIH TYCIHYTe MYMKIHIIK Oepei.
MakananslH Herisri MakcaTsl - KpecT »xopbIkTapbsl KesiHzgeri KyablcTarsl KacueTTi

OPBIHAAP/ABIH APXUTEKTYPAIBIK, (PYHKIIMOHAIIBIK jKoHE KOH(PECCUSIIBIK ©3repicTepiHe KemeH i Type
TaJlJay ’kacay.

Kpect xopbikraps! ke3ingeri Kyapsic KamachlHBIH Tomorpaduschl, aTan alTKaH[a, 9a-Xapam
om-Ilapud, Kacuerti kabip, Bypak kaGsipracbiHbIH e3repictepi. JKyMmbIc GapbIChIHAAa OpTa FACBIPIIBIK
MYCBUIMaH Tapuxmbiiapel - uMOH Acup, uOH Kocup, eyponanslk, sthynumik Jgepekkesaep MeH
OpTaFachIPIIbIK CasXaTIIbUIAP/IbIH jka30anapbl KalaHbIH AIHUA aXyaJlblH CHIIATTay YLIIH KOJIJaHbLI/bI.

1. NepycaiumM mnaTiajbIFbl OPHAFAHHAH KeiliH HcJaM KacHeTTi OpbIHAAPbIHbIH
XPUCTHAH/IBIK XpaMAap¥Fa aiiHaIybl

1099 xpuineiy 15 minaecinae EypomnaHblH op emiHEH >KMHAJIFaH jKacak Oec amTara CO3bUIFaH
Kopmmaynan coH Kynbeic kKamaceiHa 6achin Kipai. bysn okura Tek ocKepH KeHIC eMec, COHBIMEH KaTap
KaJlaHBIH FachIpiap OO0kl KalmbITaCKaH HCIAMIBIK koHe sthyaumik OeifHeciH TyOereinm esrepryre
OaFpITTaNIFaH KaJamaaplblH Oactaysl 0oibl. KpecT *KOpBIKIIBUIAPH! KajlaFa Kipe calibin ““XpHCcTHAH
QJIeMiH a3aT eTy’ YpaHbIMEH >KEPriTiKTI MycbUIMaHaap MeH shyaunepiil KbIpFbIHFA YIIBIPATHII,
IYHUE-MYJIKTEpiH TOHayfa KipicTi. ®DpaHily3 XKbUITHaMambichl PaitMyHI AKMIBCKHH €3 Ke3iMeH
KOpPreHJIepiH CUIaTTail OTBIPHIN, an-Akca menriti MmeH Cyneitman fubanarxanacsl (Ky60at ac-Caxpa)
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alfHaJIaChIH/IaFbl KAHHBIH aTTHIH Ti3€CiHE JIEHIH JKETKEHIH MaKTaHBIIIICH jKa3abl. ByJI KbIPFBIH Kol
FaHa COFBIC 3apaadbl eMec, KalaHbl “KyHohapmapaan” Ta3apThIl, OHBI TOJBIKTAN “XpUCTHAHIAHIBIPY
casiCaThIHbIH AJIFBIIIAPTTAPBl €KEHITH OastHIal/bI.
Hcnam tapuxmbicel nOH Ocup “on-Komon ¢ut-tapux” artel eHOerinae Oyl KbIpFHIHHBIH ayKbIMBIH
CUNIATTal OTBIPHII, TEK dN-AKCa MEIIITIHIH 1IIIH/E aTaKThI FATBIMIAPEI MEH COIBUIAPABI KaMThiFaH 70
MBIHHAH acTaM aJIaMHBIH OJITIPUITCH/IITIH JKOHE Oaraibl KOIITepiep/aiH, COHBIH I1MIHAC KBIPBIIITaH
acTaM KYMiC IIbIpaK MeH aaThiH OYHbIMIapIbIH TOHAJIFAaH/IBIFBIH XKa3aabl. Bys1 okuFa nciaM tapuxbiHa
“KyapICTBIH Kapayibl KYHIepi” nereH araymeH eHjui. OuTkeni, Omap xanudaHblH TYChIHAa OV Kaia
aJIBIHFAJIBI OEpi MYHJIal YJIKEH KOJIeMJIeT] KbIPFBIH OOJIBII KOPTeH KOK, OJIaH KEeHiH e 00JIMaIbl.
Kananb! Gacbln anfaH COH KpeCTIIIep YIIIH €H MaHbI3bl HblcaHgapibH Oipi - Kyb60at oc-
Caxpa memriti 60a1pl. by mMeunT omeisarap oyieTiHIH TOFBI3BIHIIBI Xanudacsl OO0LyIMINK HUOH
MopyoHHIH Ke3iH/e canblHFaH 0onaTbiH. MemiTTi kepkemaeyae OO0y IMAINK T€, OaH KeHiHT1 KeJIreH
xamudanapasl  KapaxarTel —asfaH JKOK. Ay, Kpectmisiep Oyn  rumapartel - “Cyneiiman
Fu0aJaTXaHAChIHBIH  ~ TIKEJEeW JKajFachl Jel ecemnTel, OHbl pecMu TypAe ‘PaOOBIMBI3IBIH
rubanaTxanacel” (Templum Domini) nen aragel. 1099 xblibl KajgaHbl anFaH KpecTLILIEp KOJIOACIIBICHI
Tl'otdpua bynboHckuil Oy FUMapaTThl XpUCTUAHIBIK LIIPKEeyre alfHAIABIPY Typabl MMM HIbIFap.Ibl.
OmHbl TONBIKTall ABryCTUH KaHOHIIBUIAPBIHBIH KOJIbIHA OepreH - MepycaiuMm naTiiaigblHbIH aJFalliKbl
ouneymrici bangyun 1. Ce0e6i, mariara KacMEeTTi OpbIHIA JAyFa OKUTBIH, OUTIMAL JKOHE KyleleHreH
aiHu Tom Kaxker Oonael. 1112 xbutel HMepycamum matpuapxsl ApHynb(d Illokec mnaTmanbiH
koinayeiMeH Ky00ar oc-CaxpaHbl pecMu Typle ABIYCTHUH epekeciHe OarblHATBIH KaHOHIIBLIAPIBIH
uenirine oepi.

AJ, FUMapaTThIH apXUTEKTYypPaIbIK >KOHE CHMBOJIMKAJBIK ©3repicTepiHe KeneTiH 0ojcak, eH
aJJIbIMEH MeUIT KyMOe3iHiH TeOeCIHIeT1 aaThIH KapThl ail Oeirici aJblHbIN, OPHBIHA YJIKEH aJThIHMEH
KanTaJIFaH KpeCcT OpHATHULABL. bysl KamaHblH “XpUCTHAHBIK OCHHECIH 3aHIaCThIPFaH aiFaIlIKbl Kajgam
oonael. Oman coH Myxammen mnanFamOapablH Murpaxkra KOTEpUIreH Kepi caHalaThiH OeJiri
antapbMeH kaObuiabl. JKapTacTelH ailiHamachlHa TEMIpJEH JKacalfaH TopJiap OPHATBHUIBII,
3UApATIIBUIAP KAPTACTHIH OOJIIEKTEPIH KECill ajbll KeTHeyl YIIiH MOpMop TaKTalapMEH KarTalbl.
MeriTt KaObIpranapbIHa *ka3bliFaH KypaH asTTapbIHbIH YCTIHEH JaThIHIIA jKa3yJiap MEH XPUCTHAH/IBIK
WKOHAJIap CaJIbIH/IBI.

@panmy3 xputHamambickl Oynexepuii [apTpckuii Oy TpaHchOpMaMSIHBI XPUCTHAHBIKTHIH
WCIaMHAH pyXaHW YCTeMJITiHIH OeiHeci peTiHae cumartaiifipl. On MEMITTIH COYJETTIK KepeMeTiH
MOUWBIHIAaK OTHIpHIN, OHBIH eHal “llIpHaiibr Kynaiira” KbI3MeT €TETiHIH KyaHa »XaszaJbl. 3aMaHayHu
3eprreymni Jlenuc Ilpunrn Obimait menm »kaszanbl “KpecTmriyiep MENmnTTiH ceri3 KbIpibl (GopMachiH
caktail oTeIpbIl, oHbl baTeic Eypomnansik mripkeynep yunricine, acipece Jlongonaarsl Temmn mripkeyi
yJIriciHe aifHAABIPIbI .

Kpecrturiniep TtapamblHaH €H YJIKEH e3repicke yiblparaH HbicaH - on-Xapam om-Illopud
KEIICHIHIH OHTYCTIK OeJjirinae opHamackaH on-Akca memriti 6omabl. On anrambiHzna “Cyneiiman
capaiipl” (Palatium Solomonis) men atammel. Uepycanmum matmacel banmywn 1 xone bammywn 11
MEIIITTI ©3[epiHIH CasCh PE3UJCHUMUACHl PETIHAE TMainanaHiasl. byal OpBIHHBIH TaHIATYbI
MaTmanbIKTEIH exenri CyneiiMaH naTIIaHblH OWITITiMEeH OalIaHBICBIH KOPCETY MaKcaThIHIA OOJIIbI.
1119-1120 xbL1apbl xKaHaJaH KYpbIIFaH TaMIUIMEpiep opJAeHiHe MelTTiH Oip Oeuniri Oepinai. Onap
FUMapaTThl aWTapibIKTall KEHEMTilN, MEIIITTIH OHTYCTIK »aFblHa KOoHMalap, acxaHauap, aTrkopajiap
JKOHE phIIapiap KaTakxaHachblH canjel. Onap canfaH TOTHKAIBIK YITiAET! apkaizap MeH OaraHaiap
OyTriHre JeiiH MEIT KYPhUIBIMBIHIA CAKTAIIFaH.
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Kpect >xopbIKTapplHa KaThICKaH apa0-MyChUIMAaH jKa3ylibIchl Ycama WOH MyHKH3 ©31HIH
ecTenmikTepi kaspuiraH “‘on-Mrtubap” arTtel eHOerinae on-AkcaHelH Oip Oediri miipkeyre
allHaIFaH/ABIFBIH, a1 MYCBUIMAHIAPAbIH HaMa3 OKyblHA TEK TaMIUIUEpIIEPMEH KaKChl KapbIM-
KaTbIHAcTa OOJIFaH KaFjaiiia FaHa pyKcaT eTUIreHAIriH ka3aapl. On OipAe HaMa3 OKBIN KaTKaHIA,
aHaJaH KelreH KpecTiliHiH oHbl LIbIFpIcKa Kapail OypyFa ThIPBICKAHBIH, O1paK TaMIUIUEPICPIiH OHBI
KOpFan KaJdraHabiFblH OasHmanael. by xaz0aman “Kamama myceuiMannmap O6onran 0a jkoHE onapra
KAHIIANBIKThl €pKIH KYIIIBUIBIK €Ty MYMKIHAIN Oepinren?” nereH cypak TybIHAAaWIbl. 1099 KbLibl
KpecTIIiiep Kajara Oachlll KipreH COH JKePriuTiKTI MYCBUIMAaHIAPABbIH OapJIbIFBIH JEPJIIK KBIPHIT
TacTtaraH >koHe Kpecturiepain "Puritas Christianitatis" (XpucTHaHIBIK Ta3alblK) cascaTblHa cait
Kalajga MYCbUIMaHAap MeH shyauiepaiH TYpyblHa pyKcaT eTimMereH. TeKk TYTKbIHFa TYCKEH
MYCBIIMaH/ap Kaja KYpbUIbIChIHA MalJalaHbLUTy MakKcaThlHIA aMaH KalJbIpbUIFaH. Anaiifa ojapra
CIIKAHJAM JiHU epKiHAiK OepiiMereH. YakpIT ©Te€ Kelle MYCBHUIMAH cayjarepiepi Kajara Kipyre
KalTaJlaH MYMKIHIIK anfanjga Ycama MOH MyHKH3 Ka3raHzai, KEepTiIiKTi 9CKepMEH JKaKChl KapbIM-
KaThlHAacTa OOJIFaHIAphl FaHA MEIIIT MIETIHJE KYWIIIBUIBIK JKacayFa MYMKIHIIK anaabl. Kamamarer on-
Axkca xone Ky066aT oc-Caxpa CHUSAKTBI YIKEH MEIITTEPIiH TaFAbIPHI )KOFapblaa OasHaanFanaan ooca,
KIIIripiM MENNTTep MEH Meapecesiep IIipKeyyepre, TYPFbIH YHJIepre,KouManapra aiHaIIbIPbLIIbL.
Conpgpiktan nma 1099-1187 xbuigap apaibIFbIHAAKada KPECTIIIEP KOJbIHIA OONFaHIIa TYPaKThl
YKYMBIC ICTET TYPFaH eIKaHAal ucaamMu KYJIIIBUTBIK MEKEeH1 OOJIFaH KOK.

2. Kpecturisiep omuiri kesingeri sshyamiaik KacueTTi opbIHAAPABIH KaJjJa TONOTPPUsCHIHAH
meTTeTiIyi

Kpect xopsikrapsl OactanranHaH keiliH bateic Eyponana shynunepre nereH ke3kapac AiHU
aHTaroHm3Mmre Herizaenai. Xpuctuangap shymunepai Mucyc emiMiHe KiHOMI Tapam Jem TaHHIHI,
COHJIBIKTaH Jla FachIpiap OOWBI oJlapjabl KyJanayFa YIIBIpaTThl. XpucTtuanmap esaepin “llIpinaiibr
Hcpaunn ypnakraper” aen skapusian, Kymaiaeiy shyauinepMer xacaraH KemiciMi KYIIH JKOHIBI, SHA1
OapiblK KacueTTi Mypa eszaepiHe Tuecim gen ecenteni. 1096 xpuibl Oactanran bipinimn kpect
JKOPBIFBIHBIH jkacarbl Kynpicka sxernec OypbiH PeifH ankaObiHaarel ipi shyau KaybIMIaCTBHIKTapbIH
KbIpFBIHFa yIIbIpaTTel. Kpectmrinep ymrin Kyasictarsl MycbuIMaHAapabl xKeHyAeH OypbiH, MucycThiH
KaHBIH TOKKEHIEP/Ii ka3aay 6acTel MiHAeT O0ubIn kepiaai. Ocbl ycranbiM KyapICThI OachIn alFaHHAH
KeifiH shynuiepal TonorpadusuibIK xkoHe (PU3UKAIBIK TYPFBIIAH KO0 casicaTbIMEH JKaJFacThl.

1099 xpinbl 15 mingene KpecTuiiep KajJaHbIH CONTYCTIK-IIBIFBIC KaOBIpFachlH Oy3bIN KipreHe,
0acTbl COKKbI sthyauiep TypaTblH KBapTaiFa acalisl. MycChbUIMaHIapMeH HBIK TIpEce OTBIPHII
KallaHbl KOpFaraH sthynumep, >KEHUTICTEH KeHiH cuHaroranbel mnaHamanbl. Coi Ke3aepleri JaThiH
JEpeKKe3/epiHe CYWEHCEK KPECTIIJIEp CHHATOTaHbl CHIPTHIHAH KUITTEN, OT KoiraH. Hormxkecinme
IIiHAe KACBIPBIHFAH JKY3JETeH ajgaM Tipiaed j>kaHblnl KeTkeH. Kana jkaynaHbll alblHFAaHHAH COH
Hepycanum maTimanbsIFbIHBIH AJFAIIKBl 3aHIapBIHBIH Oipi - shyauiepre Kaia irHae TypyFa TOJNBIKTal
THIMBIM caiy OoJsibl. by ThIMBIM Kama MYChUIMaHIAp KOJIbIHA KaWTapbUIFaHFa JIEWIH CaKTaJbl.
Mynpait 3aH kama Omap xanudaHblH TYChIHAQ ajbIHFaHFa JeiiH ne OomraH emi. SlrHu, shymumep
KaybIMJIACTBIFbI TEK MYCBIIMaHIap OUJIIT1 Ke31HAe FaHa Kajlajga €pKiH TYPhIT, KYJIIIBUIBIK €T¢ ajFaH.

Kana tomorpadusiceinan sthyaumik Oenrinepai »xoro OipHemie OarpiTTa Xypli. EH annbiMeH
Fubanarxana tays! (XpamoBas ropa) shyaunep ymin Cyneiimad naitramOapblH Fu0aiaTXaHaChIHBIH
OpHBI peTiHAe KacuerTi caHanmartbiH. Kpecturiep Oy Jkepli JKorapblaa aWTKaHBIMBI3IAH
“PabOBIMBI3IBIH FUOagaTXaHAChl” JIEN aTam, OHJAFbl shyauinik Oenriiepai TONbIK koiapl. OmxaH coH
oJlap YILIiH €H Kueli caHanaThlH Bypak KaObIprachlH KOKBIC TACTAHTHIH JKEp €T, O JKep/e Ta3albIK
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JKYMBICBIH KYpri3yre pykcar OepinMmeiTiH. AWTa KeTeik MyHmail mnpaktuka Owmap xanudaHbH
TychiHAa Kynbic Kamacekl MyChUIMaHIap KOJbIHA ©TKEHTe JediH nae O6onraH. Omap Kajia KUITIH ajFaH
COH, OJI IEpAl Ta3alaTThIPHIN sshyauiepre KYIIIBUIBIK jKacayFa pykcaT OepreH 6omateiH. A, shyaunep
Cuon taysiHaarsl [loyiT naitram6apabIH Ma3apbl OpHAJIaCKaH JKep el CAaHAMTHIH OPBIHFA KPECTIILIEp
30yiM Tmipkey Typrbi3ael. Onap [[oyiTTi Tek eBpel martmackl eMec, MUCYCThIH apFbl aTachl PETiHIE
caHarl, XpuCTUAH/IbIK KOHTEKCTTE JIOPINTE/Il.

1170 sxputbl Kynpicka kenreH oiriii eBpeil casxarmbichl Bennamun Tynenbckuil KajgaHbIH COJ
Ke3Jeri kaFaibIH OblIait cunattaiael: “Mepycamumae Topt KaHa sthynn otoacs! Typaasl. Onap Joyit
MYHAapachIHbIH acThIH/A, 00syMeH aifHanbicaapl. Onapra OyJ KOCiNIeH aifHaNbICyFa MaTiia TapanblHaH
pykat etuired”. byn nepek shyau KaybIMIACTHIFBIHBIH KaJlaJarbl KaFJailbIHbIH KaHIIAIBIKTBl TOMEH
6onranbIH Kepcerei. Onap Kaja XalKblHbIH Oip 0eJiri peTiHie eMec, TeK MarTiiaFa KbI3MeT Tyl TOI
perinae FaHa Kanasl. TyaenbCKuil con ke3zaeri fudanaT yisepine KOWbIIFaH KpecTTep MEH MYCiHAepi
Kepin, arta-0aba MypachblHaH IICTTETUITEHIH OKiHimmeH xasraH. COHBIMEH KaTap KajaJaFrsl
CHHArorajap KHpaTajibll, 30UTYH TaybIHIaFrbl shynuiep 3upaTsl ToHaiFaH. Kpecrmrinep 3upartarbl
KYIIBITaCTapAbI KaJla KYPhUIBICHIHA aJIBII TTaiiJalaHFaH.

3. XpucTHAHABIK apXuTeKTypanblH PoMaH cTwiaiHaeri :xaHa OeliHeciH JKOHe OHBIH
JKEePrijlikTi MIBIFBIC XPUCTHAHAAPbIMEH KapbIM-KATbIHACHIH capaJjay

Kana kpecrurinep xKoibslHa ©TKeHTe JeiiH KyapIlcTarsl XpUCTHAaH KaybIMIACTBIFBI OIpTEKT OOJFaH
koK. Kama xpuctmanmapbl HeriziHeH BuzaHTHs mpaociaBueNiK IIipkeyiHe OarblHAaTBHIH TpeK-
MPaBOCJIaB MAaTPUAPXATHIHBIH OpTaNbIFbl O0oiabl. COHBIMEH KaTap Kajiaja apMsiHIap, KOIMTTap,
CUPUSJIBIK SIKOBUTTEP MEH MapOHUTTEPIH 63 KaybIMJACThIKTapbl MEH HIaFbIH IIipKeysepi OOJbl.
Wcnam Ouniri TycbiHAa Oyl KaybIMIACTBIKTap 3UMMH MapTebecinae emip cypii. OmapasiH 0acTsl
KacueTTi opHbl - Kacuerrti kabip mripkeyi Oommbl. 1009 xbutbl xamuda on-Xakum Oyl IIipKeyIi
Oy3IbIpFaHbIMEH, KeHiH BU3aHTHUAIBIK numnepaTop KoHcTaHTHH MOHOMaXThIH KOJAAaybIMEH OJ1 KaiTa
xenaenai. Kanaga mynsiMen katap Oynue AHHa miipkeyi, CHOH TaybIHJIaFbl HIIpKEyJep MEH LIaFbIH
MpaociiaBUelliK MOHACTBIPbIIAp KYMBIC jKacam TYpAbI.

Kana kpecrinuiep KoJbIHa ©6TKEH COH, OJIap ©37€piH “XPUCTHAH QJIEMiHIH KaJFbI3 KOPFAyIIbICH
peringe kepcerti. bipak, “XpucTHaHABIK OaybIpiacThIK® JETeH ypaH iC JKY3iHIE TEeK KaTOJIUK
HIpKeYiHIH MYAJIeCiH KoprayFra OarbITTanabl. Onap KeprulikTi FpeK-IpaBoCciiaB MaTpruapXbiH OMIIIKTEH
LIETTETIN, OHBIH OpHBIHA JaThlH NaTpuapxbiH TaraiibiHgaabl. Kacuerri Kabip, Budneemperi
PoxaecTBO CHSKTBI MaHBI3IBI IMpKEyJepi KaTOJIUK JiHOACHUIAPBIHBIH OakplaaybiHa ©TTi. IIIbIFbIC
XpUCTHApapbl MYChUIMaHIap MeH shyauiep CeKUIIl KalagaH KybUIFaH JKOK, ajaiiia ojapiblH
KYKbIKTaphl mekTenai. Omapra OacThl mipKeyepAiH OyphIIbIHAA FaHa IyFa eTyre pykcar eTinai. byn
Karaal KeprulikTi XpUCTHAHAAPJAbIH apachblHIa KaTOJMK OWJeyIIijiepiHe JETeH PEHIll TYABIP/BI.
Jlatera mexipemnrici BubrennsM Tupckuit o3 jka30amapbIHia )KEpriTikTi XpUCTHAPIAP MEH KaTOIHKTED
apachIHIAFBl OCHI CYBIK KapbIM-KaTBIHACTBHI, ocipece IiHH paciMaep Ke3iHAeri KEeTEeKIIUTIK YIIiH
TaJIACThI TOJIBIK CUIIATTAFaH.

Kpectminep Kacuerri Kabip miipkeyiHiH BU3aHTHSUIBIK IIANIBIPAHKBI KYPBUIBICHIH baTtbic
Eyponara Ton Poman ctuminze sxanaptThl. 1149 xbuibl asgkranran Oyt )ko6a 6oiibiHIIa Mucyc kpectke
merenieHred ['onroda MeH kabip opHbl Dnukyna Oip ylkeH kKymOe30eH OipikTipiiai. Ayslp Tac
KaObIpranap, >kapThl meHOepii apkanap MeH Oarananap Poman cruiinin Oenrici Oonapl. Ilipkeynin
6ateIc Kipebepici con IayipiH 03BIK CIyJIET OHEPiHIH YATiciHE aifHanabl. MyHIal peKOHCTpyKUUsIay
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JIATBIH OWITITIHIH “MOHTUIIK” eKeHITH koHe barteic mipkeyain [bFpic mripkeyiHeH 0aChIMIBLIIBIFBIH
KepceTyl THIC eli.

ConbiMeH KaTap Kamazna >kaHa mmipkeynep canbiHabl. 1131-1138 sxpuimapsl Poman cruminge
MopusiM aHaHBIH TyFaH JKepi JIeN caHaJaThIH OpbIHFA Oyinue AHHA HIpKeyi caimblHAbl. byn mipkey
Oyrinre JeWiH KpecTIIUIep COyJeTiHIH O3bIK yirici peringe caxrtaiaraH. COHBIMEH KaTap
rociiuTanbepiaep opaeHi Kacuerti kabip miipkeyiHiH >KaHbIHAH YJIKEH aypyxaHa mMeH Oyime Moanu
UIpKEYI1H KAMTUTBIH YJIKEH KEIIEeH CalJibl.

Kyneic kanaceinplH Poman crTwmingeri »xaHa OeiiHeci Kamanel “EypomanelH  pyxaHu
MPOBUHIMACHIHA aWHAIIBIPYIBIH Kypaibl Oomnapl. Auaiijga, Oyl coyleT eHepi MEH JIaTBIHIBIK
YCTEMIK KEePriuliKTi MIBIFBIC XPUCTHAHAAPBIHBIH MAPTEOECIH TOMEHJIETIN, ONap/abl ©3 XKepiHae eren
cesinyre MoxOyp eTTi. Mynnai imki Oeninyminik 1187 xbpuisl CanaxyaauH KeIreHae MaHbI3Abl poell
oifHabl. JKeprijaikTi XpucTHaHAAPABIH Ke0ici JaThlH OWIICYIIIIepiH KOPFayFa KYJIBIKTHI OOJIFaH JKOK.
An, CanaxyaauH €3 Ke3eriHje KajaHbl KaUTaphlll ajlfaH COH IPAaBOCIABUENIK T'PEKTepre KacHETTi
OPBIHJIAPIBI KaTaphIll Oepy apKbLIBI OJIAP.IbIH KOJIaybIHA Ue OOJIIB.

4. CamaxyqauH QJa-O100MAiH KaJaHbl KalTapsll aJfaH COH KaJaHbl KailTajaH
HCJIAMAAHABIPBIN, sthyauwjep MeH XPHUCTHAHAAPFA KACAJIFAH JAiHM JKaFJlaljapAblH TapuXH
MaHbI3bIH 0arajay.

1187 xputFpl XWUTTHH INAaHKaCBIHAAFBl JKEHICTeH KeiiH CanaxyanuH on-Owo0u KyabicTel
KOpIayFa aibli, 2-Ka3aHa KaJlaHbl MYCBIIMaHIapIbIH KOJIbIHA KaiiTapabl. by Tek ockepu JkeHic FaHa
€Mec, COHBIMEH KaTap OpTarachIPIBIK COFBIC ATHKACHIHIAFBI TOJEPAHTTBUIBIKTHIH >KApKBIH YITICi
petinae tapuxka eHai. 1099 xbuibl OipiHINI KPECT >KOPBIFbI Ke31HAE KPEeCTUIUIEPAiH Kajla XaJKbIH
JKarmap KBIPBIT TacTaFaH KAThITe3/iriHe KapamactaHn, CalaxyaadH KeK aiafaH koK. On Kama
TYPFBIHIapbIHA aMaHJIBIK Oepin, OCHOIT TYPFBIHIAPBIH )KaHbl MEH MaJIbIHA THICIIEyTe OYHUPBIK Oep/i.
KpIpbIK KYH 1MIiHIE XPUCTHAHAP aKbl TOJIEY apKbUIbl KallaJaH €pPKiH IIBIFBIN KETYTe€ MYMKIH/IIK aJlJIbl.
Haxkrpinan aiiTcak KyH ep afaMm yiiH - 10 quHap, oien ajam yuriH - 5 quHap, 6ana yuniH - 1 auHap/si
Kypansl. Ocbl OyHpbIKKa coiikec Kanma marpuapxel Mpaxkiuit MbIH agamzbl €3 KapaXaTblHa
OocatTeipabl. O3 keserigae CanaxyaIuH Jie KOMAPTTHIK TAHBITHIT KYH TOJEH anMmaraH Kemeuiep,
JXKecipliep MEH KapTTap/IbIH YJIKEH TOOBIH TETiH 00CaThIN kidepce, OHBIH 1HICI O MBIH a/1aM YIIIiH 3
KapakaTbIHaH Teuer, OocaTTeipapl. Mepycanim marmaiibiMbel CHOMILTaFa 03 )KacaFbIMEH JKOHE JTyHHe-
MYJIKIMEH KalaJaH epKiH IIBIFBIN KeTyiHe, COHAai-ak TyTKbIHAarbl kyiheyl ['m [le Jly3unbsiHmeH
ke3gecyre pykcar Oepinni. CanaxynauHHIH MyHAai koMapTTeiFbl Eypomna XalkplH TaHFaJIJIbIPHII,
ONapIbIH apachlHAAFbl “MYCBUIMaHAAp - KYOBDKBIK® JEreH CTEOpPOTUNTI >KOiabl. An, OaThic
oneOueTiHAe OHBIH €CiMi “i3re JKaybIHTep peTiHIE KaJ/Ibl.

Kananel kaiiTa wcnammannelpy mporieci 06acka MiHAEpIi MIETTETy apKbUIbl €Mec, MENNTTepi
KaJIblHA KENTIpy JXKoHE IIHM epKiHIiK Oepy apKpUIbl Ky3ere actel. Kpecrtmrimep mripkeyre koHe
aTKopara aiHamabIpran an-Akca MeH Ky00ar oc-Caxpa payiian CybIMEH XKYBUIBIT, 1IIIHETI HKOHAIAp
AJIBIHBIT TACTAJIBIT, KPECTTEP MCIAMJIBIK JKapThl ail OenriciMeH aybICThIpbUIAbl. CanaxyaauH e31HIH
ycrazsl HypynauH 3eHKH HallbIHIATTHIPHIN KETKEH CIIKaHIai JKelliM He Iereci3 jkacajaraH MiHOep/Ii
Anenmogan Kynpic KamacblHa anmabIpbil, on-Akca MemniTiHe KoWasipabl. CoHBIMEH Kartap, OJ
XpUCTUAHAAPABIH €H KacueTTi opHbl - Kacuerti kabip mipkeyine tuicnieyre Oyiipeik Oepai. Keitbip
ya3ipJepiHiH XpUCTHAHJAp KaXKbUIBIFBIH TOKTATy YLIiH Oyi fubajgaTxaHaHbl Oy3IbIpyFa KeHeEC
Oeprenine kapamactas, CanaxyaauH OyJ1 YCHIHBICTBI KoJAaFaH koK. OJ TeK mIipKkey KiATiH MyChbUIMaH
orbacbIHa Tancelpy el OyibIpasl. OHBIH ce0ebi - KeprulikTi Typil XpUCTHAHIBIK TONTAp apachlHIA
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OCBI KUIT YIIIH TaJlac-TapThIC 00JIMAC YIITiH Kacaiibl. Byl memnrim KyHiMi3re IeiiH o3 KYIIHIE KablIl,
Kynsictarsl niHIep apachlHAAFbI TeMe-TeHAIKTIH YITICiHE aifHAIBbL.

CanaxyAIuHHIH Tapuxu TYpPFbIOa MaHbBI3BI MemiMaepini Oipi - Kyapictan KybutraH sthyau
KaybIMbIHA Kajara KaWThI opallyFa pykcar Oepyi 0o0imbl. 88 >KBUIIBIK KpeCTIIiiep OWIIri Ke3iHme
shynunepre Kajiaga TypyFa ThIibIM canbiaFaH efi. Camaxynaud MarpuOTer, MbIchIpaH xoHe Oacka
Jla UIBIFBIC €J1JIEpIHEH OJIapJibl Kepl IIAKBIPBII, OJIapFa JIIHU YKOPAIFbUIAPbIH €PKIH OpbIHAAYFa >KOHE
CUHArorajapblH KajilblHa KENTipyre MyMKIHIIK Oepai. AHpanycusuiblK shynu akbiabl Mexyna on-
Xapusu 1190 sxbimel Kyasicka kemin, CanaxynauaHin Oyn keHmunirin "KynaiasiH meiipimi" gen
cypertereH. byn kagam 3 KeseriHae KajlaHbIH JAeMOTrpaUsIbIK XKOHE SKOHOMHKAJBIK ©OMipiH
KaHAaHJbIphIN, KynbICTHIH KailTalaH KONMKOH(ECCHsIIBI PyXaHH OpTalbIKKa aiHaNTyblHA CENTIriH
turizgi. TinTi, 1229 KbUTFBl aNTHIHIIBI KPECT JKOPBIFbI KE31HAET! IUIIOMATHUSUIBIK KeTiCcCo3ep OChI
KAaCHeTTI OpBIHAAPIBIH MIpTebeci KoprailyblHa Kol MOH Oepinmi. CanaxyUIMHHIH JiHH TO3IMJILIIK
casicaThl MCJIaM OPKEHHUETIHIH OAUIAIriH KOpCeTil, KeHiHr1 FaChIpAapAarsl JiHW OOCTaHBIK YFBIMBIHBIH
epTe KaIbITacKaH YATiCl OOJIbI.

Kopovimuvinowt

Kpect xopbikraps! ke3injeri Kyapic KamacblHbIH KaCHETTI OpbIHIAPbIH/IA OPBIH aJiFaH e3repicTep
- OYJ1 TEeK COyJNeT KaFblHaH €MeC, COHbIMEH KaTap ©pKEHHETTep apachIHAAFbl HACOJIOTUSIIBIK, TIHU
KOHE CasiCM YCTeMJIK VIIH KYpecTiH alKbIH KepiHici. 3epTTey OapbIChIHIa KOpIHTEHICH, *Kayarl
aIyIIbl Tapan ©3 OWIIriH 3aHJacThIpy KOHE KapChl TapalThIH TapuUXH MYPACHIH OIIipill OTBIpyFa
TBIPBICKAH.

1099 xpimel Mepycanum naTmiajiblFbl OpHAaFaHHAH KeillH KajdaHbIH JIHM KeJOeTi TOJBIKTai
XPUCTHAHIBIK CHITaTKa ue Ooyapl. MyHIarel €H 0acThl Mocele - KPeCTIIIep TaparblHaH >KacalFaH
icTepAiH Ma3MyHbIHAA. OpTarachlpiblK JIaThIH JepeKTepiHiie Oysl opekerrep ‘“‘razapTy’ peTiHJe
CUMATTAJIFAHBIMEH, Ka3ipri TapuXu capanTaMa TYPFbICBIHAH OYJ - WAEOJIOTHSUIBIK BaHAAIM3M. by
BaHAAJIN3M FUMapaTTap sl (pU3MKaIbIK TYpJe *KOKJbl €eMEC, OJapAblH PyXaHU KOHK CHMBOJIMKAJIBIK
CUMAThIH KyIINEH eo3repTyai Kamansl. Ocbl Ke3eHjeri BaHJalu3MHIH MoHI - KyJIbIcThl Tek
XPUCTUAHJIBIK KaJla PeTiHJe KaiiTa acay »oHe HCllaM MEH WyIau3M JIIHCPiHiH MypaapbiH KO¥0.

1187 >xpel CamaxyqiauH on-Oro0u KalaHbl MYCBUIMAHIAp KOJIBIHA KaWTapybIMEH KacHeTTi
OpBIHJIAP/IbIH OYPBIHFBI KalmblHAa KenTipiial. CanaxyJauH 7€, OJaH KEHIHI1 KeJreH MOMIIYK >KOHe
OCMaH CYITaHJapbl Ja KaJdaHbl TEK MYChUIMAHIapFa MEHIINKTEMEW, VI [iHHIH 1€ KacCHeTTi
OPBIHAAPBIH 63 KAJIBIHAA KAJIJBIPY casicaThblH YCTaHbl. MychbUIMaHAAp/IbIH MYH/1all KEHUIUIITHIH €Kl
cebeb1 Oap. bipinimrici - ucnam mapurathl OOWBIHINA KaJdaAfbl XpUCTUAHAAp MeH shynuiep “3umMmu’
JIeN aTajblll, OJap CallbIK TeJem OTBHIPFaH JKaFdaiila oJlapJbelH 0ac aMaHIBIFBl MEH [iH EpKIiHJIri
cakTanatbIHABIFBL. ONapablH KacUeTTI OpbIHAAPHI KYIITEN TApTHIN aabiHOANTHIH OonraH. Tek keiOip
Karjgalnapaa KYHBIH TeJIEl, CaTbhIl aJbIHBII,MELITTEpre aiHanabpbulrad. EkiHmici - cascu
nparmatu3M. CyiITaH KajlaJarbl TYPAKTBUIBIKTEI Y3aK YaKBIT CaKTam TYpy YIIiH, XKEepPruliKTi opTypii
JIH OKUIJAEpIMEH JKaKChl KapbIM- KAaTBIHACTHI OpHATy KepekTiriH Tyciual. COHABIKTaH J1a KpecT
YKOPBIKTApBI Ke31H1€ KyFbIHAa OosFaH shyauenpaig Kajnara Kaitapsii, Kacuerri Kabip mipkeyin rpex-
[IPaBOCIIaB KaybIMbIHA KaiTapbin Oep/i.

KpecTminep o3 OumikTepi TYChIHAA HCIAMIBIK JKOHE ShyIMIIiK KacHETTI OpPBIHAAPIbI KYIITEl
uripkeyre aHangsipca , CanaxyIauH MEH OHBIH i30acapiapbl TYCBhIHAA XPUCTHUAHIBIK LIipKeyJepi
KYIITeN MEIIITKe aWHaJABIpy JKamlmail cumar ajaraH »ok. s, kelOip miipkeynep weapecere
alHanABIpBULABI Olpak, €H OacTbhl XPUCTHAHIBIK HBICAHIAP ©3 CTAaTyCTapblH cakTam Kaiabl. Ad,
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shyaunepaiH KacueTTi OpbIHAAPBIH MEIIITKEe aiHanapIpy (akTici mymaeMm kesnecrnerial. Kepicinmre,
MyChUIMaH Oumiri shyaunepnin e3 rubanaTxaHajapblH KalTa TYPFBI3ybIHA >Karnail kacaabl. byn
(dakTinep MychlIMaHaap OUIITIHIH BaHJATU3MI€ eMeC, dMIIJICTTUTIKKE OaFbITTaIFaHbIH JONIEIICH]I.
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BO3PACTHBIE ACHEKThI KOTHUTUBHO-OMOIIMOHAJIBHOM
JANCOYHKIHUUA ITPU BABUCUMOCTHU OT CMAPT®OHOB

Myxaweea I'.P. 1, bucenzanues H.b. 2, Mazzymosa P33
"Meouyuncruii yenmp npoo.em

ACUXUYECK020 300p0o8bs, 2. Acmana, Kazaxcman

2 Kocmanatickas onKon02uecKast 20poockas

MHo2onpogunbHas bonrvHuya, 2.Kocmanaii, o.Kycmanaii, Kasaxcman
35Ml[ VAII, e.Acmana, Kazaxcman

BBenenue

CoBpemenHass Lu¢poBas cpeAa OKa3blBAET 3HAUYMUTEJIBHOE BIUSHME HA KOTHUTUBHOE U
SMOLMOHAIBHOE Pa3BUTHE YenoBeka. OMHUM U3 Hanbosee 00CyXIaeMbIX (PEHOMEHOB MOCIEIHUX JIET
CTaJIO TaK Ha3plBaeMoe «rHueHue Mosray (brain rot), npusnannoe Oxcdopackum cioBoM roga 2024.
OTOT TEpMUH OTpa)kaeéT KOTHUTUBHOE CHMKEHHWE W YMCTBEHHOE MWCTOILEHUE, BO3HUKAIOIIEE
BCJIEJICTBME  4YPE3MEPHOro  IOTPeOJeHHUs  HU3KOKAYEeCTBEHHOIO  LU(POBOrO  KOHTEHTA,
IIPEUMYLIECTBEHHO B COLIMAIbHBIX CETAX [1].

KiroueBble posIBIIEHUS BKJIIOYAIOT SMOLMOHAIBHYIO JECEHCUOMIM3ALNIO0, Teperpy3Ky padboueit
MaMsTH, CHIDKEHHE CITIOCOOHOCTH K IUTAHUPOBAHUIO M MPUHATHUIO penieHuid. [loBegeHyeckne naTTepHsl
— «IYMCKPOJUTUHI, «30MOU-CKPOJIJIMHIY M IMPU3HAKU LU(POBOM 3aBUCUMOCTH — CONPOBOXKIAKOTCS
MOBBIIIEHHBIMU YPOBHSIMH TPEBOKHOCTH M JIENPECCHH, YTO YCHJIMBAETCS J0(PaMHHEPTUYECKUMHU
MeXaHHU3MaMH MmoaKperuieHus [2].

IMNUpUYecKHe TaHHbIe

DEeHOMEHOJIOTUYECKOe HCCIIe0BaHne, MPOBEAEHHOE C HUCIOJIb30BaHHEM MeTojga Mycrakaca,
[I0Ka3aj0, YTO «THUEHUE MO3ra» CBSI3aHO CO CHIJKEHHEM IPOJYKTUBHOCTH, YXYIIICHUEM
KOHIEHTPAllMi BHUMaHUs U HapyIIEHWEM MPOIECCOB MPUHATHS pelieHuil. PecroHeHTsl oTMeuanu
HETraTUBHOE BJIMSHUE HU3KOKAUYECTBEHHOTO HHU(POBOTO KOHTEHTA HAa aKaJIEMHUYECKYIO YCIEBaeMOCTb,
YCUJICHUE CONMAIBHON M30JISIUU U (HOPMUPOBAHHUE UYBCTBA HECOCTOSATEIHLHOCTH [2].

B kauectBe cTpaTermil coBiagaHMs dalle BCEro YMNOMUHAIUCH (HU3MUECKas aKTHBHOCTb,
MPaKTUKA IUGPOBOTO JETOKCA M TEXHUKUM OCO3HAHHOCTH, YTO TMOATBEPKAAET HEOOXOJUMOCTh
pa3pabotku auddepeHInpOBaHHBIX ICUXOTEPANEBTUYECKUX U TPOPMIAKTHIECKUX BMEIIATEIbCTB.

Hudposas neMeHu s

[lonartue «umdpoBas npemeHuus», BBeaéHHoe M. CHUTIEpOM, ONKMCHIBAET CHHXKCHHE
KOTHUTUBHBIX  (DYHKUMH, CBSI3aHHOE C  YPE3MEPHBIM  HCIIOJIb30BAHMEM  CMapT()OHOB U
uHTepHeT-norucka. OHO MpOsBISAETCA Yepe3 «IUPpoByI0 aMHe3uto» U «d3dpdext Google», koraa Mo3r
pasrpy»aet nH(hOpMallrio, YTO IPUBOIUT K 3a0BIBUMBOCTH U KOTHUTUBHOM maHuke [3].

HelipoHHble MeXaHU3MbI

VHTeHCMBHOE HCHOJB30BAHUME CMAPT(POHOB CONPOBOXKAAETCS  HAapylleHHeM  (QYHKIMN
npedponTansHoi Kopbl. JJopconarepanbHas npedponranbhas kopa (DLPFC) obecnieunBaeT Ton-nayH
KOHTPOJIb, MOJIaBJICHUE MMITYJIbCUBHBIX PEaKIMil W BBIIOJHEHHE LeJIeH, a NMepeaHss MOosiCHas Kopa
(ACC) otBewaer 3a MOHHTOPUHI KOH(DIUKTOB M KOPPEKTHPOBKY moBenenus [4; 5]. Ilpum wux
TUC(YHKIUY UMIYJIBCUBHOE JKEJIaHUE MPOBEPUTH YCTPONUCTBO JOMUHHMPYET HAJl LEJICHANPABICHHBIM
MOBEACHUEM. OMOLIMOHAIBHBIE CTPYKTYpPbl — MUHJAQJIMHA U MHCYJbl — YCWIMBAIOT PEAKLUIO0 Ha
ru(poBBIE CTUMYIIBI, TIOBBIIIAS PUCK 3aBUCUMOCTH [6].

Bo3pacTHble acneKkThI

Bo3pact okas3blBaeT 3HAUMTENBHOE BIMSHHE HA XapakTep KOIHUTUBHO-?MOIMOHAIBHOU
TUCHYHKITUH:

Jletn 1 moxpoCTKU: HAOII0AAETCsl HapyILIEHUE pa3BUTHsI UCIIOJIHUTENbHBIX (YHKINH, CHUKCHHE
CIOCOOHOCTH K COIMAIbHOM aganTaiuu, pocT prucka (popMupoBaHUs 3aBUCUMOTO moBeneHus [7; 8].
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B3POCJ'II)ICI OTMEUACTCS CHIDKCHHE KOTHUTHUBHOMU FI/I6KOCTI/I, YXyAlCeHue 3MOIII/IOHaJ'IBHOI\/JI

PEryJsiliuy U POCT UMITYJIbCUBHOCTH [9].

[Toxwunsle: ycKopsieTcs MPOrpecCUPOBAHNE BO3PACTHBIX KOTHUTHUBHBIX HApyLIECHWUH, CHUKAETCS

CaMOKOHTPOJIb, YCUJIMBAIOTCS MPOsiBIeHUs ppoHTambHON aucynkimu [10].

Takum 00pa3oM, 3aBUCUMOCTb OT CMapT(HOHOB MPOSBISAETCS KaK KOMIUIEKCHAs TUCHYHKIUSA

pacnpefe/IEHHBIX HEMPOHHBIX CETEH, IJE€ HApyLIEHbl KOIHUTUBHBIA KOHTPOJIb, 3MOLMOHAJIBHAs
perymsinust U 00paboTka BoO3HarpakJaeHuil. J[ias mNcuXoTepaneBTUYECKUX BMEIIATENbCTB BaXKHO
YUUTBIBaTh BO3pPAcTHbIE OCOOEHHOCTH M HCIOJIB30BaTh CTPATErMHM BOCCTAHOBJIEHHS KOTHUTHBHOIO
KOHTPOJISI, TMOKOCTU MBILUIEHUS U yTIpaBieHus umiynbcamu [11; 12].
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ABSTRACT

This article examines the effectiveness of teaching non-equivalent vocabulary in developing
intercultural communicative competence among eighth-grade students learning English as a foreign
language. Non-equivalent lexical units represent culture-specific concepts, traditions, and realia that do
not have direct equivalents in other languages and therefore require special instructional approaches.
The study is based on empirical research conducted during pedagogical practice at a secondary school.
The research methodology includes classroom observation, the use of culturally oriented vocabulary
tasks, and the analysis of students’ oral and written language performance. The findings demonstrate
that systematic instruction of non-equivalent vocabulary significantly enhances students’ cultural
awareness and understanding of foreign cultural norms. In addition, such instruction increases
learners’ motivation and engagement in the learning process and improves their ability to use language
appropriately in intercultural communication. The results confirm that teaching non-equivalent
vocabulary is an effective tool for integrating language and culture in foreign language education.

Keywords: non-equivalent vocabulary, intercultural communicative competence, English
language teaching, eighth-grade students, empirical study

INTRODUCTION

In contemporary foreign language education, the formation of intercultural communicative
competence is regarded as one of the central educational goals. The process of learning English
extends beyond the mastery of grammatical structures and lexical items and entails an in-depth
understanding of the cultural norms, values, and patterns of communicative behavior characteristic of
English-speaking societies. Given the status of English as a global lingua franca, learners are
increasingly required to engage in communication across diverse cultural contexts. Intercultural
communicative competence is defined as the ability to interact effectively and appropriately with
representatives of different cultural backgrounds. A significant contribution to the development of this
competence is made through the acquisition of non-equivalent vocabulary. Such lexical units represent
culture-bound concepts that lack direct equivalents in the learners’ native language. Instruction in non-
equivalent vocabulary enables students to recognize cultural distinctions and reduces the risk of
communicative breakdowns. Therefore, the present study aims to examine the role of teaching non-
equivalent vocabulary in fostering intercultural communicative competence among eighth-grade
learners in English language classrooms.

METHODOLOGY OF THE EMPIRICAL STUDY
The empirical study was conducted as part of pedagogical practice at a secondary school in
Kazakhstan, targeting eighth-grade students learning English as a foreign language. The primary aim

of the research was to investigate the impact of teaching non-equivalent vocabulary on the
development of students’ intercultural communicative competence. The study was implemented over
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multiple English lessons, with a focus on integrating culture-specific lexical units into classroom
activities, thereby facilitating learners’ awareness of cultural differences and enhancing their ability to
use English appropriately in intercultural contexts. The participants included a class of twenty-eight
eighth-grade students with intermediate English proficiency levels, as determined by prior assessment
tests. Ethical considerations were observed throughout the study, including obtaining consent from
school administration, students, and their parents. The research design combined qualitative and
quantitative approaches to provide a comprehensive understanding of the pedagogical impact. Several
research methods were employed to collect and analyze data. Classroom observation was used to
monitor students’ engagement, participation, and communicative behavior during lessons. Observation
notes were systematically recorded, focusing on instances of active interaction, questions related to
cultural content, and spontaneous use of target vocabulary. Culturally oriented vocabulary
instruction was conducted through authentic texts, dialogues, and situational examples reflecting
English-speaking cultural realities. For instance, texts about British pub culture or American
Thanksgiving traditions were accompanied by guided discussions comparing these phenomena with
similar or differing practices in Kazakh culture. To consolidate learning, practical exercises were
incorporated into the lessons. These included matching tasks that paired target words with definitions
or culturally relevant images, cultural comparison activities that encouraged students to identify
similarities and differences between English-speaking and Kazakh traditions, short discussion sessions
to express personal opinions, and role-playing exercises simulating real-life intercultural scenarios. For
example, students acted out dialogues in a British public school context, using honorifics such as “sir”
and “madam” correctly, while reflecting on differences with local school etiquette. The selection of
non-equivalent lexical items was based on their cultural significance and frequency of use in authentic
English communication. Words such as pub, Thanksgiving, privacy, public school, sir, and madam
were carefully chosen to represent culture-bound concepts lacking direct equivalents in Kazakh. Each
lexical item was introduced with detailed cultural explanations, supplemented by multimedia resources
including images, videos, and short readings from authentic sources, which helped students
contextualize the vocabulary within real-life situations.

Additionally, students were encouraged to actively reflect on the cultural nuances of the new
vocabulary. They were asked to compare the English concepts with analogous or contrasting practices
in Kazakh culture, discuss their personal experiences, and predict potential misunderstandings that
could arise in intercultural communication. These reflective activities align with Byram’s (1997)
model of intercultural communicative competence, which emphasizes critical cultural awareness, the
ability to interpret and relate cultural phenomena, and the skill to mediate between cultures. Data
collection was complemented by analysis of students’ oral and written responses. Oral tasks
included dialogues, presentations, and participation in discussions, while written tasks encompassed
short essays, cultural comparison charts, and vocabulary usage exercises. The analysis focused on both
linguistic accuracy and the appropriateness of vocabulary usage in culturally relevant contexts.
Patterns of improvement in students’ ability to explain culture-specific concepts, engage in discussions
about cultural differences, and apply non-equivalent vocabulary correctly were documented.
Furthermore, this methodology was informed by recent research in culturally responsive language
teaching. Studies by Jackson (2014) and Chen & Starosta (2000) highlight the importance of explicitly
teaching culture-specific lexical items to foster intercultural competence, as learners often struggle to
grasp nuanced cultural concepts through literal translation alone. Incorporating these findings, the
instructional design emphasized active engagement, learner reflection, and contextualized practice,
ensuring that vocabulary acquisition was not merely lexical but also cultural.

RESULTS OF THE EMPIRICAL RESEARCH

The empirical investigation revealed significant positive outcomes in students’ linguistic
abilities, intercultural awareness, and overall engagement in English lessons. Classroom observation
demonstrated that learners were markedly more participatory and motivated during sessions that
incorporated non-equivalent vocabulary, particularly when engaging in interactive activities such as
discussions, debates, and culturally themed role-plays. Unlike conventional vocabulary instruction,
which often prioritizes rote memorization, this approach encouraged students to critically analyze the
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social and cultural contexts surrounding the vocabulary, thereby fostering both cognitive and cultural
growth. For example, the term “Thanksgiving” prompted rich discussions comparing American and
Kazakh traditions of expressing gratitude. Students explored differences in family gatherings,
ritualized customs, and communal values, reflecting on how cultural contexts shape behavior.
Similarly, when learning the word “pub”, students were introduced to British social etiquette,
including informal conversational norms and age-related restrictions. Role-playing exercises allowed
them to practice dialogues, employing terms such as “sir” and “madam” in contextually appropriate
ways, which highlighted their growing sensitivity to politeness conventions and formal register usage.
Written assignments complemented oral tasks and provided additional evidence of intercultural
competence development. Students completed reflective essays, cultural comparison charts, and short
narratives using target vocabulary. Their work revealed an enhanced ability to articulate the nuances of
culture-bound lexical items, as well as a capacity to compare these concepts with familiar Kazakh
practices. For instance, learners described the concept of privacy in Western societies, contrasting it
with more collective or family-centered attitudes prevalent in Kazakh culture. These analyses
encouraged critical thinking, perspective-taking, and a deeper appreciation for cultural diversity—
skills central to Byram’s (1997) model of intercultural communicative competence.

Quantitative analysis further supported these qualitative findings. Approximately 87% of
students correctly applied the non-equivalent vocabulary in multiple oral and written tasks,
demonstrating sustained retention and practical usage. Participation in interactive exercises increased
by nearly 32% compared to lessons without cultural focus, suggesting that the integration of culturally
meaningful content can significantly enhance student engagement. Post-lesson interviews revealed that
learners valued these lessons highly, noting that exploring the cultural context of vocabulary helped
them “understand English not just as words but as a reflection of people, behaviors, and traditions,”
underscoring the pedagogical importance of culturally oriented teaching. It means, the study
highlighted improvements in learners’ intercultural mediation skills. During simulations of authentic
intercultural encounters—such as visiting a British public school, attending a traditional Thanksgiving
dinner, or engaging in polite conversation in a formal British context—students learned to anticipate
potential misunderstandings and adapt their language accordingly. These experiences contributed to
pragmatic competence and empathy, aligning with Jackson’s (2014) findings that experiential learning
significantly enhances intercultural understanding. Chen and Starosta (2000) also emphasize that
contextualized, practice-based learning supports the development of critical awareness and
communicative adaptability, which the present study corroborates. However, the study revealed a
spillover effect on general communicative competence. Students demonstrated increased fluency,
confidence in speaking, and the ability to structure arguments during discussions. They not only used
non-equivalent vocabulary correctly but also integrated these terms into coherent narratives,
explanations, and comparisons, showing that cultural knowledge reinforced broader language skills.
Teachers observed that students who initially struggled with abstract cultural concepts gradually
became more articulate, reflective, and willing to experiment with new language forms. In summary,
the empirical findings suggest that teaching non-equivalent vocabulary is a powerful pedagogical tool
for developing both linguistic and intercultural competence. It enhances motivation, deepens cultural
awareness, and promotes practical communicative skills. Integrating such vocabulary into English
lessons allows learners to engage critically with foreign cultures, make meaningful comparisons with
their own cultural background, and prepare for real-life intercultural encounters. This approach
underscores the inseparable relationship between language and culture and provides a compelling
model for secondary school English instruction aimed at cultivating globally competent learners.

DISCUSSION AND CONCLUSION
Advanced Pedagogical Insights and Concluding Reflections
The empirical findings of this study highlight the transformative potential of incorporating non-

equivalent vocabulary into secondary school English instruction, positioning it as a catalyst for
developing sophisticated intercultural communicative competence. When learners engage with
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culturally bound lexical items—words and expressions that cannot be directly translated—they are
invited into a learning environment that transcends conventional language acquisition. Such an
environment encourages active exploration, reflective thinking, and meaningful engagement with the
target culture, creating a pedagogical space where language learning and cultural understanding are
inseparably intertwined. From a theoretical perspective, these outcomes reaffirm the principles
articulated by Byram (1997) and Kramsch (1998), emphasizing that linguistic proficiency cannot be
fully realized in isolation from cultural context. The classroom, therefore, becomes more than a site for
memorizing vocabulary; it evolves into a dynamic arena where students negotiate meaning, draw
cross-cultural comparisons, and critically assess differences and similarities between their own culture
and that of English-speaking communities. For example, students’ reflection on the British concept of
privacy prompted nuanced discussions about individual versus collective societal norms, while
exploration of Thanksgiving rituals fostered insight into communal values and symbolic practices
unfamiliar to the Kazakh context. These activities cultivate analytical skills, empathy, and intercultural
sensitivity—core competencies for global communication in the twenty-first century.

Pedagogically, the study demonstrates that a carefully designed, culturally enriched curriculum
can generate measurable gains in both motivation and performance. Interactive strategies, including
role-plays, simulations, and culturally grounded discussions, provide students with opportunities to
practice language authentically while simultaneously internalizing cultural norms. Written and oral
reflections further reinforce these competencies, allowing learners to articulate their understanding,
justify perspectives, and engage in critical cultural comparison. The observed increase in student
engagement—particularly the willingness to ask culturally focused questions and apply vocabulary
contextually—underscores the effectiveness of these methods in fostering an intellectually stimulating
and socially meaningful classroom environment.

The study also reveals a cascading effect on broader communicative and cognitive skills. As
students grapple with non-equivalent vocabulary, they refine problem-solving abilities, develop meta-
linguistic awareness, and acquire the capacity to mediate cross-cultural interactions. This aligns with
contemporary scholarship (Jackson, 2014; Chen & Starosta, 2000), which asserts that experiential and
contextually grounded learning not only enhances linguistic accuracy but also builds the adaptive,
reflective skills necessary for intercultural competence.

In synthesis, the pedagogical model illuminated by this research underscores several key
principles for effective language instruction:

Integration of culturally significant lexical items ensures that language learning is situated
within meaningful cultural frameworks.

Active, experiential engagement—through discussions, role-plays, and reflective writing—
maximizes retention and promotes critical thinking.

Encouragement of reflective analysis enables students to connect target culture phenomena
with their own cultural experiences, enhancing empathy and cultural literacy.

Ultimately, the study demonstrates that teaching non-equivalent vocabulary creates a rich,
learner-centered environment that prepares students not only to communicate effectively in English but
also to navigate intercultural encounters with awareness, sensitivity, and confidence. By cultivating
these capacities, educators can foster a generation of learners equipped to operate successfully in a
globalized society, where understanding cultural nuance is as vital as linguistic proficiency. This
approach positions the classroom as a microcosm of global interaction, a space where students develop
both the language skills and intercultural judgment essential for lifelong learning and cross-cultural
engagement.
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